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Analytical device for Rapid Identification of Pathogens
The present invention provides an analytical device, especially a DNA microarray,
for identification and characterisation of microorganisms in a sample or clinical
specimen. Furthermore, it provides for a method for rapid identification and strain
profiling of different microbial species in a sample or clinical specimen, especially in

a blood culture, utilizing said analytical device.
Background

Isolation, identification and characterisation of bacteria and fungi from such diverse
samples like food, environmental samples, clinical specimens, and veterinary
samples is still a challenge for today s analytical laboratories. This is due to the
fact that generally the identification of microorganisms includes three steps: (a)
enrichment of microorganisms by culture, (b) subculture on solid media
(preparation of a pure culture), and (c) performing a set of biochemical reactions
specific for a particular pathogen. All these steps are dependent on the bacterial
growth (slow), they are poorly automated (lot of manual work), and complex

(require well educated personal).

Isolation, identification and characterisation of bacteria and fungi from clinical
specimens is a main task of microbiological routine diagnostics. In fact,
microorganisms are ubiquitous in certain areas of the human body. For this reason
isolation and identification of pathogenic bacteria from clinical material and
discrimination of specific pathogens from contaminations with indigenous or
environmentally encountered microorganisms is a requirement for the correct
diagnosis of infectious diseases. Additionally, accurate identification of antibiotic
resistance and particular virulence factors provide important information enabling

the clinician to choose effective antimicrobial therapy.

In the course of infection, many specimen types can be used for direct identification
of the pathogens. These include, but are not limited to, liquor in the course of
bacterial meningitis, sputum from patients with bacterial pneumonia, urine in the
course of upper and lower urinary tract infections, punktate from sites of deep
purulent infections (such as abscess, phlegmone, lung emphysema and septic
arthritis), stool from patients with gastrointestinal tract infections, pus, swabs or
wound fluid from purulent infections of the skin and wounds. Sometimes, bacteria
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are represented in the specimen only in minor numbers, thus, indirect identification
of pathogens after culture of specimens in liquid media is employed. Important
examples are enrichment cultures of food samples during outbreaks of food borne

infections and blood cultures for diagnosis of bloodstream infections.

The invasion of the bloodstream by microorganisms, especially bacteremia and
fungemia, represents one of the most serious consequences of infections and is a
high ranked cause of death (Mylotte, .M. and Tayara, A., Eur. Clin. Microbiol.
Infect. Dis. 19:157-163 (2000); Reimer, L.G. et al., Clin. Microbiol. Rev. 10:444-
465 (1997)). Bacteremia is the means by which local infections spread
hematogenously to distant organs. This hematogenous dissemination of bacteria is
part of the pathophysiology of, e.g., meningitis and endocarditis, Pott's disease and
many other forms of osteomyelitis. In the hospital, indwelling catheters are a
frequent cause of bacteremia and subsequent nosocomial infections, since they
provide a means by which bacteria normally found on the skin can enter the
bloodstream. Other causes of bacteremia include dental procedures, urinary tract

infections, intravenous drug use, and colorectal cancer.

Systemic fungal infection is becoming more and more common in modern hospitals.
The most common fungal infections are candidiasis and aspergillosis, but other
systemic fungal infections such as Histoplasmosis, Blastomycosis,
Coccidioidomycosis and Cryptococcosis are also of increasing relevance. Systemic
fungal infections in hospitals are commonly seen in immune compromised patients
and - like bacteremia - in patients with indewelling catheters. Due to underlying
serious illnesses and possible resistance of the pathogens to antifungal agents,
patients with systemic fungal infections often have poor clinical outcomes.
Infections due to Candida species are the fourth most important cause of

nosocomial bloodstream infection.

Bacteremia is operationally defined as the presence of viable bacteria as evidenced
by positive blood cultures. Fungemia is similarly defined as the presence of viable
fungi as evidenced by positive blood cultures. When bacteremia or fungemia occurs
in the presence of systemic symptoms (such as fever or chills) the condition is

designated as sepsis; and in the setting of more severe disturbances of
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temperature, respiration, heart rate or white blood cell count, is characterised as

systemic inflammatory response syndrome (SIRS).

Many septic episodes are nosocomial and often due to microorganisms with
increased and multiple antimicrobial resistance. Staphylococcus aureus, Escherichia
coli, Coagulase-negative staphylococci (CoNS), Klebsiella  pneumoniae,
Pseudomonas aeruginosa, Enterococcus spp., Streptococcus spp., Candida albicans
and Enterobacter cloacae are the most frequent etiological agents of bacteremia
and fungemia in Europe (Decousser, ]J. W. et al.,, J. Antimicrob. Chemother.
51:1214-22 (2003); Lyytikainen, O. et al., Clin. Infect. Dis. 35:314-9 (2002);
Reacher, M.H. et al., BM]) 320:213-6 (2000); Rosenthal Kreuberger, E.J., Int. J.
Antimicrob. Agents 24:196-8 (2004)) and the USA (Bourbeau, P.P. and Pohlman,
J.K., J. Clin. Microbiol. 39:2079-82 (2001); Reimer, L.G. et al., Clin. Microbiol. Rev.
10:444-65 (1997); Reisner, L.G. et al., J. Clin. Microbiol. 37:2024-6 (1999);
Wilson, M.L. et al., J. Clin. Microbiol. 37:1709-13 (1999)).

Nosocomial bacteremia and especially sepsis require an immediate antibiotic
therapy, even when the causative bacteria are still unknown. Thus, said therapy
has to be performed as empirical initial therapy (Rello, J. et al., Intensive Care Med.
20:94-98 (1994)), which covers the complete spectrum of relevant pathogens.
However, the increase of bacterial resistance lowers the chance of success for such
empirical antibiotic treatments considerably (Mylotte, J.M. and Tayara, A., Eur. Clin.
Microbiol. Infect. Dis. 19:157-163 (2000); Weinstein, M.P. et al., Clin. Infect. Dis.
24:584-602 (1997)). This primary therapy can only be replaced by a specific
treatment after a thorough microbial diagnosis which usually takes 76-120 h
(Bourbeau, P.P. and Pohlman, J.K., J. Clin. Microbiol. 39:2079-2082 (2001)). A fast
track diagnosis which shortens this lag time would increase the chance of therapy

SUCCESS.

Rapid and reliable detection of bloodstream infections, including characterisation of
the pathogen to the species level and determination of its antibiotic susceptibility
pattern, is crucial for several reasons: (i) Appropriate antimicrobial agents can be
selected, and thus, unnecessary treatment with ineffective antibiotics can be
avoided; (ii) the prognosis of the patients can be improved; (iii) the acquisition of
resistances in pathogens may be decelerated and (iv) expenditures on
antimicrobials and overall hospital costs can be reduced (Barenfanger, J. et al., J.
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Clin. Microbiol. 37:1415-8 (1999); Doern, G.V. et al., J. Clin. Microbiol. 32:1757-62
(1994); Trenholme, G.M. et al., J. Clin. Microbiol. 27:1342-5 (1989); Wheeler, A.P.
and Bernard, G.R., N. Engl. J. Med. 340:207-14 (1999)). Therefore, there is a
strong need for rapid tests for specific and sensitive identification of bacteria and

pathogenic fungi directly from blood cultures.

The diagnosis of bacteremia commonly relies on blood cultures where the growth of
microorganisms is continuously monitored by automated devices (James, P.A. and
Al-Shafi, K.M., J. Clin. Pathol. 53:231-233 (2000); Reisner, B.S. and Woods, G.L.,
J. Clin. Microbiol. 37:2024-2026 (1999); Wilson, M.L. et al., J. Clin. Microbiol
37:1709-1713 (1999)). Although such continuous-reading and computed systems
decrease the time for detection of positive blood cultures, definitive pathogen
identification from positive blood cultures still requires traditional Gram-staining,
sub-culturing and susceptibility testing, delaying the identification of pathogens for
one to three days (Levi, K. and Towner, K.J., }J. Clin. Microbiol. 41:3890-3892
(2003); Oliveira, K. et al., J. Clin. Microbiol. 41:889-891 (2003); Oliveira, K. et al.,
J. Clin. Microbiol. 40:247-251 (2002); Tan, T.Y. et al., J. Clin. Microbiol. 39:4529-
4531 (2001)). The subculture procedure with subsequent species identification and
determination of antibiotic resistance is time-consuming and elaborate. The
biochemical and immunological assays like testing with coagulase, nuclease or latex
agglutination are not always reliable. Antigenic and biochemical variations of
bacteria grown in blood culture, inhibitory action of blood culture medium
components as well as the presence of more than one microbial species may

mislead data interpretation.

Staphylococci are the most important and frequent group of pathogens growing in
blood culture, responsible for 30% to more than 50% of all bacteremia events
(James, P.A. and Al-Shafi, K.M., J. Clin. Pathol. 53:231-233 (2000); Reisner, B.S.
and Woods, G.L., J. Clin. Microbiol. 37:2024-2026 (1999); Velasco, E. et al., Sao
Paulo Med. J. 118:131-138 (2000)) with a mortality rate ranging from 13 to 50%
(McClelland, R.S. et al., Arch. Intern. Med. 159:1244-1247 (1999); Rello, J. et al.,
Intensive Care Med. 20:94-98 (1994); Weinstein, M.P. et al., Clin. Infect. Dis.
24:584-602 (1997)). The emergence of S. aureus strains with multiple resistance
to antibiotics makes empirical therapy prone to fail (Tan, T.Y. et al., ]. Clin.

Microbiol. 39:4529-4531 (2001)). S. aureus is generally regarded as a virulent
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pathogen, whereas CoNS are either considered as a cause of catheter-associated
nosocomial bacteremia or, more frequently, as blood culture contamination. Thus, a
sub-genus identification of gram-positive cocci in clusters (CPCC) is of great clinical
significance (Oliveira, K. et al., J. Clin. Microbiol. 41:889-891 (2003)).

Methods used up to date for direct identification of S. aureus growing in blood
culture bottles include biochemical tests, like detection of thermostable nuclease or
tube coagulase test, or commercial antibody-based Kkits connected with the

disadvantages listed above.

Besides S. aureus and coagulase-negative staphylococci, E. coli, Klebsiella spp.,
Enterobacter spp., Proteus spp., Pseudomonas aeruginosa, Streptococcus
pneumoniae, beta hemolytic Streptococci and Enterococcus spp. belong to the most
frequent reported pathogens causing bacteremia (Reimer, L.G. et al., Clin.
Microbiol. Rev., 10:444-65 (1997); Reacher, M.H. et al., BMJ], 320:213-6 (2000);
Lyytikainen, O. et al., Clin. Infect. Dis., 35:e14-9 (2002)) In order to reduce the
time needed for identification and susceptibility testing, the possibility of combining
an automated blood culture system with an automated identification and
susceptibility testing system by direct inoculation from positive blood cultures has
been studied for gram-positive cocci as well as for gram-negative rods by several
groups of investigators, but with varying success (Reimer, L.G. et al., Clin.
Microbiol. Rev., 10:444-65 (1997); Hansen, D.S. et al., Clin. Microbiol. Infect.,
8:38-44 (2002); Ling, T.K. et al., J. Clin. Microbiol., 41:4705-7 (2003); Funke, G.
and Funke-Kissling, P., J. Clin. Microbiol., 42:1466-70 (2004)). Although the
authors saw some potential of the combined system to allow the agar isolation step
to be skipped, the system is hampered by the fact that (i) the blood cuiture sample
has to undergo a time-consuming separation procedure for the enrichment of bac-
terial cells, (ii) the identification rate varies depending on the employed identi-
fication system and (iii) the performance is not equally good for gram-negative and
gram-positive pathogens (Reimer, L.G. et al., Clin. Microbiol. Rev., 10:444-65
(1997); Ling, T.K. et al., J. Clin. Microbiol., 41:4705-7 (2003); Funke, G. and
Funke-Kissling, P., J. Clin. Microbiol., 42:1466-70 (2004)).

Considerable progress was made using nucleic acid-based methods for the
identification and genotyping of bacteria or fungi in blood specimens. Assays

employing ribosomal RNA-based oligonucleotide probes like fluorescence in situ
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hybridisation (FISH) (Chapin, K. and Musgnug, M., J. Clin. Microbiol. 41:4324-7
(2003); Jansen, G.J. et al., J. Clin. Microbiol. 38:814-7 (2000); Kempf, V.A. et al.,
J. Clin. Microbiol. 38:830-8 (2000); Oliveira, K. et al., J. Clin. Microbiol. 41-889-91
(2003)) or microarrays (Anthony, R.M. et al., J. Clin. Microbiol. 38:781-8 (2000);
Marlowe, E.M. et al., J. Clin. Microbiol. 41:5127-33 (2003); Sogaard, M. et al., J.
Clin. Microbiol., 43:1947-9 (2005)) provide for rapid species identification in blood
cultures. However, methods solely based on ribosomal RNA probes allow species
identification only, and do not provide information on antibiotic susceptibility and
other strain specific characteristics (e.g. virulence genes). For the molecular
detection of antibiotic resistances in staphylococci, several multiplex PCR-based
assays were described (Martineau, F. et al., Antimicrob. Agents Chemother.
44:231-8 (2000); Shrestha, N.K. et al., Approved standard M2-4A, Villanova, PA
(1990); Strommenger, B.C. et al. ]. Clin. Microbiol. 41:4089-94; Tan, T.Y. et al., J.
Clin. Microbiol. 39:4529-31 (2001)). Several groups have successfully identified S.
aureus and more specifically methicillin-resistant S. aureus strains (MRSA) from
blood cultures by using DNA probes (Levi, K. and Towner, K.J., J. Clin. Microbiol.
41:3890-3892 (2003); Poulsen, A.B. et al., J. Antimicrob. Chemother. 51 :419-421
(2003)), peptide nucleic acid probes (Oliveira, K. et al., J. Clin. Microbiol. 41:889-
891 (2003)), multiplex PCR (Mason, W. J. et al., J. Clin. Microbiol. 39:3332-3338
(2001)), gel-based PCR (Krishnan, P.U. et al., J. Clin Pathol. 55:745-748 (2002)),
and real-time PCR (Shrestha N.K. et al., J. Clin. Microbiol. 40:2659-2661 (2002);
Tan, T.Y. et al., J. Clin. Microbiol. 39:4529-4531 (2001)).

However, the use of such molecular assays suffers from two main restrictions:
First, they rely on a pre-identification of the pathogen since their discriminatory
capacity is technically limited, for instance by the number of fluorochromes
available for labelling the probes or, in the case of multiplex PCR, by the capacity of
resolution in gel electrophoresis. These molecular assays are thus usually not

scalable and unfit for high throughput analysis.

The last years have witnessed the emergence of many DNA microchip projects
arraying genes of microorganisms (Ye, R.W. et al., J. Microbiol. Methods 47:257-
272 (2001)). They can detect tens of thousands of DNA sequences in a single
hybridisation step (DeRisi, J.L. et al., Science 278:680-686 (1997); Duggan, D.J. et
al., Nat. Genet. 21:10-14 (1999); Lashkari, D.A. et al., Proc. Natl. Acad. Sci. USA
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94:13057-13062 (1997)). Originally developed for gene expression profiling, DNA
sequence analysis and genotyping, microarrays were recently also used to identify
viral (Wang, R.F. et al., FEMS Microbiol. Lett. 213:175-182 (2002)) and bacterial
(Bekal, S. et al.,, J. Clin. Microbiol. 41:2113-2125 (2003)) pathogens in

environmental and clinical samples.

Most of the published reports employed oligonucleotide microarrays containing a
reduced number of spotted probes and representing a single bacterial species only
(Volokhov, D. et al., J. Appl. Microbiol. 95:787-798 (2003); Volokhov, D. et al., J.
Clin. Microbiol. 41:4071-4080 (2003); Volokhov, D. et al., J. Clin. Microbiol.
40:4720-4728 (2002)). Such arrays were used to identify pathogenic strains
belonging to a pre-identified species (Chizhikov, V. et al., Appl. Environ. Microbiol.
67:3258-3263 (2001)), to distinguish between species of the same genus
(Volokhov, D. et al., ]. Clin. Microbiol. 41:4071-4080 (2003); Volokhov, D. et al., ].
Clin. Microbiol. 40:4720-4728 (2002)) or to detect genes encoding resistance to a
certain antibiotic (Volokhov, D. et al., J. Appl. Microbiol. 95:787-798 (2003)).

Further microarrays for detection of bacteria and fungi are known in the art
(Nakamura, M. et al., Abstracts of the general meeting of the American society for
microbiology, abstract No C219 (2003); Wang, R.-F. et al., Molecular and Cellular
Probes 223-224 (2004); Lehner, A. et al., FEMS Microbiol. Lett. 133-142 (2005); EP
1310569; WO 92/07096; US-B1-6,747,137). However, all these microarrays have
in common the use of short oligonucleotides with a maximum length of 40 nt
("short oligonucleotides"). They are short-oligonucleotide microarrays. Although
such short-oligonucleotide microarrays could be rapidly designed and built up they
carry some intrinsic disadvantages: like all methods based on single and often short
DNA sequences they show reduced reliability and sensitivity (Stears, R.L. et al.,
Nat. Med. 9:140-145 (2003)). To palliate the high probability of non-specific
hybridisation due to the short size (20-40 bp) of the oligonucleotides it is necessary
to design many partially overlapping oligonucleotides in order to confirm the
presence of a gene. This consequent increase in complexity makes it extremely
difficult to set up the optimal hybridisation conditions necessary for producing
trustful results. Moreover, surface-bound short oligonucleotides have poor
hybridisation properties and are highly sensitive to single nucleotide polymorphisms
(Hughes, T.R. et al., Nat. Biotechnol. 19:342-347 (2001)). For these reasons,
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oligonucleotide microarrays using oligonucleotides with a maximum length of 40 nt

are unsuitable for routine diagnostics.

Up to now, diagnosis of bacteremia by microarrays is limited to species
identification by oligonucleotides for 23S and 185 RNA sequences, which is still
strictly experimental (Anthony, R.M. et al., ]. Clin. Microbiol. 38:781-788 (2000))
and carries along the methodological weakness associated to the use of short

oligonucleotides as hybridisation probes.

A DNA microarray employing capture probes of more than 40 nt length amplified by
PCR was described by Fitzgerald et al. (Fitzgerald, J.R. at al., Proc. Natl. Acad. Sci.
USA 98(15):8821-8826 (2001)). To investigate molecular population genetics of
Staphylococcus aureus on a genome scale, a microarray comprising 2817 complete
ORFs of S. aureus strain COL was constructed, representing >90% of the S. aureus
genome. The microarray was able to discriminate 36 S. aureus strains. However,
since it was not designed for the identification of different bacterial species, it was
not tested for possible cross reactions with other bacteria besides S. aureus. Due to
the conservative nature of many house-keeping proteins and genes, respectively,
cross reactions of the microarray with CoNS strains and other bacterial species will
occur. Unspecific cross reactions combined with the high number of probes (2817)
result in a high complexity of the microarray data, not applicable to routine
diagnostics. Furthermore, PCR amplification of long ORFs is a difficult procedure, in
particular for bacteria with DNA of high GC-content.

The aim of present invention: is to provide a gene-segment based analytical device,
especially a microarray, for species specific identification and characterisation of
different microorganisms, especially different bacteria and pathogenic fungi,
present in a sample or clinical specimen which does not possess the drawbacks of
the short-oligonucleotide microarray as outlined above. Said device/microarray
must allow the specific identification of the target species and should furthermore
allow the differentiation (i.e. distinguish) between different target microorganisms
present in the sample or clinical specimen. It must furthermore provide a high

reliability and sensitivity of detection.
Summary of the Invention

The present invention provides an analytical device, which is preferably a DNA

microarray, for the identification and characterisation of microorganisms in
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biological samples, especially of microorganisms connected with bacteremia,
fungemia and sepsis. Species specific gene probes in this device/microarray allow
the identification of different microbial species, whilst antibiotic resistance and
virulence gene probes allow for the genotypic discrimination within a species. The
device/microarray can be designed to allow species identification, virulence
determination and resistance determination independently from each other or
simultaneously, and furthermore said determinations can be performed for one or
more different microbial species and strains with one device/microarray.
Furthermore, different microbial species and strains are discriminated, even in a

polymicrobial sample (specimen with more than one pathogen).

The device/DNA microarray according to present invention thus demonstrates the
feasibility of simultaneously identifying and characterising different microbial
species in a sample or clinical specimen, especially in blood samples, without prior
PCR amplification of target DNA or pre-identification of the pathogen. This can

reduce sample processing time to a single day and less.

The invention furthermore provides a method for rapid identification and
characterisation of microorganisms, especially of bacteria, yeasts and filamentous
fungi, using the device/microarray of the invention. The method is quick, can be
automated, leads to reproducible results and allows an early choice of specific

antibiotics for treatment of bacteremia, fungemia or sepsis.

In particular, the present invention provides

(1) an analytical device for direct identification and characterisation of
microorganisms in a sample or clinical specimen, wherein the analytical device
comprises species specific gene probes which are (i) selected from DNA sequences
or partial DNA sequences of the microorganisms to be identified or DNA sequences
complementary or homologous thereto, and (ii) have a length of at least 100
nucleotides (nt);

(2) the use of the analytical device as defined in (1) above for in vitro identification
and characterisation of microorganisms in a sample or in a clinical specimen,
preferably in a clinical specimen, more preferably for the diagnosis of a clinical
condition, most preferably for the diagnosis of bacteremia, fungemia or sepsis;

(3) an in vitro method for identification and characterisation of microorganisms in a

sample or in a clinical specimen comprising
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(a) isolating the total DNA from the sample or clinical specimen and labelling
the DNA with a reporter molecule, preferably a fluorochrome;
(b) applying the DNA thus obtained to the analytical device as defined in (1)
above and hybridising the DNA with the gene probes of the device; and
(c) detecting DNA bound to the device by determination of the amount of the
reporter molecules bound to the device; and

(4) a kit for detection of microorganisms in a sample or clinical specimen

comprising the analytical device of embodiment (1).
Brief description of the Figures

Fig. 1: DNA microarray analyses of 58 clinical isolates, reference strains and blood
cultures.

Each column shows the results of an individual hybridisation with target DNA
prepared from: S. aureus ATCC 29213 (1), MW2 (2), clinical isolates (3-7), positive
blood cultures (8-11); P. aeruginosa ATCC 27853 (12), clinical isolates (13-17),
positive blood culture (18); E. coli ATCC 25922 (19), clinical isolates (20-25),
positive blood cultures (26-27); S. epidermidis clinical isolates (28-32), positive
blood cultures (33-35); clinical isolates of S. auricularis (36), S. capitis (37), S.
haemolyticus (38), S. hominis (39), and S. warneri (40). Other Gram-negative
species included a Proteus mirabilis positive blood culture (41), clinical isolates of
Proteus mirabilis (42-43), Serratia marcescens (44-45), Klebsiella pneumonia (46-
48), Stenotrophomonas maltophilia (49), Acinetobacter baumannii (50),
Enterobacter cloacae (51) and Enterobacter aerogenes (52); other Gram-positive
species included clinical isolates of Micrococcus spp. (53), Enterococcus spp. (54),
Enterococcus faecalis (55) and Streptococcus pneumoniae (56) and two positive
blood cultures of S. pneumoniae (57-58).

(A) Hybridisation of DNA prepared from bacterial isolates, reference strains and
blood cultures with E. coli gene probes;

(B) hybridisation with P. aeruginosa gene probes;

(C) hybridisation with S. aureus gene probes.

Grey boxes represent gene probes which hybridised with the respective target DNA,
white boxes represent gene probes which showed no hybridisation with the

respective target DNA.
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Fig. 2: Validation of the S. aureus microarray of example 1.11. 2 pg genomic DNA
from S. aureus strain T94 were labelled either with Cy3 or Cy5, combined and
hybridised as described in Example 1.11. Cy3: green signal; Cy5: red signal;
double-hybridisation: yellow signal.

A) Overlay of microarray scanned using Cy3 and Cy5 filter sets;

B) Scatterplot of normalized fluorescence intensities of individual gene probes after
microarray hybridisation. The signal intensities from both channels correlate highly
with each other (r* = 0.97).

Fig. 3: Specific identification of S. aureus from distantly related bacteria using the
microarray of example 1.11. 2 ug of S. aureus DNA were co-hybridised with 2 ug of
pure E. coli (A) or P. aeruginosa (B) genomic DNA. Obtained hybridisation patterns
are represented as bar codes, where the 140 spotted gene segments appear
subsequently and are clustered in categories (NC: negative control; PC: positive
control; Antibiotic Resistance Determinants; Virulence Factors and Metabolic
Functions (see Tab. 6)). Positive hybridisation is indicated by a bar while negative
spots are represented by an empty area. Both assays show clear S. aureus
discrimination with practically no cross hybridisation between DNA from said gram
negative bacteria and S. aureus selected genes, while the positive control (16S RNA

sequence) reveals the good quality of hybridisation.

Fig. 4: Specific identification of S. aureus from coagulase negative staphylococci
using the microarray of example 1.11. 2 pg of S. aureus DNA were co-hybridised
with 2 pg of S. epidermidis (A) or S. saprophyticus (B) genomic DNA. Obtained
hybridisation patterns are illustrated by scanned fluorescent picture data (A: S.
aureus: green signal; S. epidermidis: red signal; B: S. aureus: red signal; S.
saprophyticus: green signal) and transformed in bar codes (see legend of Fig. 3).
All specific S. aureus virulence factor genes hybridised exclusively with S. aureus
DNA. Yellow spots showing cross-hybridisation correspond to some shared antibiotic

resistance determinants and genes associated to metabolic functions.

Fig. 5: Specificity of the S. aureus microarray of example 1.11.
A) Scan of microarray hybridised with 2 ug each of genomic DNA from S. aureus
strain T103 (Cy3, represented in green) or T100 (Cy5, represented in red), showing

remarkable genotypic differences between strains.
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B) PCR amplification of the genes from genomic DNA of S. aureus (strains T100 and
T103) validating results of the microarray hybridisation shown in (A).

Fig. 6: Identification and characterisation of S. aureus from positive blood culture
using the microarray of example 1.11.

2 ug of DNA prepared from blood culture positive for S. aureus (strain T95) was co-
hybridised with 2 pg of DNA prepared from sterile blood culture or with 2 pug of pure
S. aureus genomic DNA for 4 hours. Positive and negative spots are transformed in
a bar code scheme (see legend of Fig. 3).

Sterile blood culture DNA did not cross-hybridise with spotted S. aureus genes (A).
Blood culture positive for S. aureus produced a fluorescent hybridisation pattern

almost identical to the pattern obtained with pure S. aureus genomic DNA (B).

Fig. 7: Hybridization profiles obtained in Example 2 after microarray hybridization
with DNA obtained from six bacterial target strains: (A) S. aureus ATCC 29213, (B)
S. epidermidis BC 1920, (C) S. pyogenes DSM 11723, (D) S. pneumoniae ATCC
49619, (E) E. faecalis UW 700700/95, (F) E. faecium VRE9182 and two non-target
strains: (G) E. casseliflavus UW703/95 and (H) S. angiosus DSM 20563.. Each bar
represents the fluorescent signal of one capture probe. Fluorescent signals of the
930 probes represent the median intensity of four spots from which the local
background was substracted. Probe IDs are given in Table 8.

Fig. 8: Specificity of the microarray for Candida albicans in Example 2. (A)
Hybridization profile obtained for C. albicans ATCC 10231. (B) Specificity of two C.
albicans capture probes. Hybridization signals were determined for the two probes
after hybridization with DNA obtained from 44 different microbial strains (see Table

9 for strain identification).

Fig. 9: Specificity of selected capture probes for (A) Klebsiella oxytoca, (B) K.
pneumoniae, (C) Proteus vulgaris and (D) P. mirabilis does allow species
discrimination. Fluorescence intensities refer to hybridization signals obtained for
the respective probes after hybridization with DNA isolated from 44 different

microbial strains (see Table 9 for strain identification).

Fig. 10: Specificity of selected capture probes for the coagulase-negative
staphylococci (A) S. epidermidis, (B) S. haemolyticus, (C) S. warneri and (D) S.

saprophyticus. Fluorescence intensities refer to hybridization signals obtained for
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the respective probes after hybridization with DNA isolated from 44 different

microbial strains (see Table 9 for strain identification).

Definitions

In the framework of the present invention the following terms and definitions are

used.

An "analytical device" in the context of present invention is any solid support onto
which DNA gene probes are attached in a way permitting hybridisation of the DNA
in the sample and subsequent detection of the bound DNA. This includes microtiter
plates coated with one or several DNA gene probes per well, glass surfaces (like,
e.g., microscopic slides) with DNA spots, filter paper disks, membranes, gold
electrodes and beads (particles with a diameter of from 1 nm to several pm made
of glass, plastic, metal etc.) coated with DNA, etc.. The beads may be used in a
multi-chamber system, preferably in a microfluidic multi-chamber system, wherein
each chamber contains a population of beads. Each bead has an attached DNA
sequence and the whole beads population in one chamber will carry the same DNA
sequence, each chamber corresponding then to a specific capture probe. The target
DNA to be analysed flows through the multi-chamber system and will hybridize with
the complementary DNA sequences attached to the beads. Beads could be also
attached to a surface by magnetic force, i.e. paramagnetic beads coupled with DNA
could be attached on the surface of the magnet and arrange in a lattice structure.
Vice versa, beads made of a magnetic material could be attached to an iron
surface.

The analytical device of present application is preferably a DNA microarray, a
(magnetic) bead or set of beads coated with DNA probes or a microtiter plate
coated with DNA probes. More preferred it is a (magnetic) bead or set of beads
coated with DNA probes or a DNA microarray. In the most preferred aspect of

present invention it is a DNA microarray.

A "DNA microarray” consists of a collection of nucleic acid sequences, preferably
DNA sequences, immobilized onto a solid support, such as glass, plastic or silicon
chips, in a latticed pattern (forming an “array”). Each unique sequence of said
sequences forms a tiny feature on the microarray called a “spot” or “capture

probe”. The size of these spots varies from one system to another, but is usually
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less than two hundred micrometers in diameter, thus up to tens of thousands of
spots can be arrayed in a total area of a few square centimeters. DNA microarrays
provide a means to detect and quantify large numbers of discrete nucleic sequences
in parallel. In a microarray hybridisation the nucleic acids in the sample that is
being analysed (called “target”) are expected to form duplexes specifically with the
corresponding capture probes. Occurrence or absence of duplex formation indicate
the presence or absence of said target. For routine microarray analysis, said target
is commonly converted to a labelled population of nucleic acids, using reporter
molecules. Hybridisation of said labelled target DNA molecules from the tested
samples with complementary DNA sequences affixed in specific spots on the array
can thus be detected by examination for the presence of said label on the array
using a microarray scanner (Miualler, H.-J., Rdéder, T., “Der Experimentator:
Microarrays”, Spektrum Akademischer Verlag, Heidelberg (2004)).

In the following, the invention is exemplified for a DNA microarray (synonym:
"array"). The invention can, however, also be performed using any other of the

analytical devices as listed above.

“Gene probe” or “gene probe derived from...” refers to a DNA sequence present on
the microarray of present invention and used as a capture probe. It is a DNA
segment (see below) which is complementary to a target DNA sequence, preferably
to a microbial, more preferably to a bacterial or fungal gene or gene segment. Said
gene probe is prepared by any known method of DNA synthesis, and preferably
prepared by cloning the respective PCR-amplified gene or gene segment into a
plasmid/vector. The recombinant gene or gene segment is then amplified by PCR,
isolated from the amplification mix, purified (preferably by ethanol-purification) and

finally spotted onto the array.

An “isolate” is a microbial, especially a fungal or bacterial strain isolated from a

given specimen, wherein the isolation includes at least one in vitro propagation.
A “clinical isolate” is an isolate from a clinical specimen.

"Coagulase-negative staphylococci" ("CoNS") are bacteria of the genus
Staphylococcus which are negative for a bacterial coagulase (do not induce clotting
of a serum). These are all Staphylococci with the exception of S. aureus. Preferred

CoNS in the context of present invention are Staphylococcus epidermidis,
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Staphylococcus haemolyticus, Staphylococcus Ilugdunensis and Staphylococcus
warneri, of which Staphylococcus epidermidis is especially preferred.

An “isolated DNA” is a DNA separated or purified from the organism it is naturally
associated with or from the clinical specimen in which it occurs. This comprises
biochemically or biophysically purified native DNA, recombinant DNA, chemically

synthesized DNA and DNA analogues (e.g. peptide nucleic acids).
“Native” is synonymous to “naturally (occuring)”.

A “"DNA segment” or “gene segment” is an isolated DNA which contains or consists
of a part of the native full-length sequence of a gene which is still able to hybridize
to the native sequence under stringent hybridisation conditions. Although the
present invention is in the following exclusively described as relating to “DNA”
sequences, it is not to be construed as being limited thereto. Rather, if the term
“DNA” is used in connection with the gene probes or target sequences of present
invention, it includes other polynucleotides (like RNA or RNA/DNA hybrids), and
DNA analogues such as PNA, phosphonate backbone DNA, artificial pentose or
hexose backbone DNA which is able to hybridize with native DNA etc.. Furthermore,
modified bases like deoxy bases, inosine or aminoallylcytosine may be used on all
DNA, RNA and PNA backbones. However, DNA itself is the preferred polynucleotide

for performance of the invention.

The DNA sequences used as gene probes in present invention are either identical,
substantially identical or homologous to the complementary native target
sequences (i.e. they are "derived from" said target sequences). In the context of
present invention, when a specific DNA sequence is denominated, this encompasses
not only said specific sequence, but also the sequences substantially identical or
homologous thereto, i.e. its substitution mutants. "Substantially identical" means
that the DNA contains mutations of up to 10% of the total number of nt in
comparison with the native DNA sequence and/or has a nucleotide identity of >
90% to the corresponding native DNA segment. Said mutations are preferably
single nucleotide polymorphisms or point mutations and include the mutation of not
only a single but also a few (up to 10 nt, preferably up to 5 nt) consecutive nt.
“Homologous” or “homologue” refers to a DNA sequence which has a sequence
identity of more than 70% of the corresponding native DNA sequence and
encompasses the substantially identical DNA sequences. Preferably, the sequences
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used as gene probes are at least substantially identical to the corresponding native

DNA sequence.

Preferred gene probes of the present invention are the DNA sequences listed in the
sequence protocol, their complementary sequences or their corresponding native

DNA segment.

The DNA sequences used as gene probes in present invention may also be deletion
or addition mutants of the corresponding native DNA segments. In case of deletion
mutants, the minimum length of the DNA sequences suitable as probes in present
invention is 100 nt. Preferably, the deletions take place at the 5°- and/or 3'-
terminus of the native DNA segment. In case of addition mutants, the added
nucleotides may sum up to a total of 90% of the nucleotide number of the native
DNA segment, if added at the 5°- or 3’'-terminus of the DNA sequence.
Alternatively, the additions and deletions may be of one isolated nucleotide or of 2
or more consecutive nucleotides at one or more internal site(s) of the native DNA
segment. Preferably, 0-30% nucleotides of the corresponding native DNA segment
are added or deleted. It is most preferred that the addition or deletion mutants
used as gene probes in present invention comprise one or more segment(s) of at
least 100 consecutive nt each, which are derived from one gene, and/or sequences
homologous (70% homology) or complementary thereto. These segments may be
embedded in or fused to other DNA sequences, which will not hybridize under
stringent conditions with either human or bacterial DNA or the DNA of the target
microorganism. Said other DNA sequences preferably have a maximum length
which adds up with the length of the enclosed segment(s) to not more than the

upper limit for the length of gene probes suitable for present invention.

A “positive blood culture” is an in vitro culture started from whole blood or blood
components wherein the growth of microorganisms has been detected. Said growth
is indicated by a positive growth index. The detection is preferably done by

monitoring CO; production in the blood culture.

“Direct identification” of microorganisms refers to an identification method which
comprises isolation of DNA from a sample or clinical specimen, but does not require
an amplification of the genetic material of the microorganisms after said isolation in
order to identify the microorganisms using the method of present invention. The

isolated genetic material is labelled and applied to the DNA microarray of present
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invention without prior amplification, i.e. directly after isolation or after a short

workup step.

~Species-specific’ probe(s) means that a species can be identified specifically and

unambiguosly using said probe or set of probes.

“Differentiation” means the discrimination among distinct and different species,

genera or groups of pathogens.

A “detection method” in the context of the present invention is a method for
determination of hybridisation of DNA molecules contained in a sample to the
probes on the solid support of the microarray of present invention. This method
may be any textbook method for detection of DNA hybridisation on microarrays,
e.g. direct detection or labelling of target DNA with a reporter molecule and
consecutive visualisation of the reporter molecule. Preferred detection methods are
said labelling method and the direct detection by electrical biosensors or mass
spectrometry (Liu, R. H. et al., Anal. Chem. 76(7):1824-31 (2004); Stomakhin, A.
A. et al., Nucleic Acids Res. 28(5):1193-8 (2000)).

A “reporter molecule” in the context of the method of the present invention is a
chemical or physical marker which allows differentiation of labelled from unlabelled
DNA by physical, chemical or immunological methods. The labelling method
includes, but is not limited to radioactive labelling (e.g. with *3p, 32p),
fluorescent/luminescent/chromophor labelling and hapten labelling (i.e. psoralen or
DIG). It is followed by an appropriate detection step necessary to determine the
presence and/or quantity of the reporter molecule, namely scintillation counting
(e.g. phosphoimaging); photooptic measurement (e.g. fluorescence measurement,
luminescence measurement) and antibody-based detection (including colorimetric,
luminescence or fluorescence detection), respectively. Preferably, the reporter
molecule is a fluorochrome/fluorophor (both terms are used as synonyms in the
context of present invention) which includes but is not limited to cyanines,
fluoresceins and rhodamines. More preferably, it is of the cyanine group of
fluorophores. Most preferably, it is selected from the group consisting of the
fluorophores Cy3, Cy5 or Alexa Fluor 647 and Alexa Fluor 546. The ratio of base to
dye molecules (BDR) in DNA labelled with such reporter molecules is preferably less

or equal to 60.
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A "target species" is a species for which species-specific capture probes are present
in the microarray, allowing species identification by positive hybridisation. "Non-
target species” are all other species.

Detailed description of the invention

The present invention provides an analytical device, preferably a DNA microarray,
and its use for rapid identification and characterisation of microorganisms in a
sample or clinical specimen (embodiments (1) to (3)). The invention is exemplified
in the following by the most preferred embodiment of the analytical device (1),
namely a DNA microarray. The invention can, however, also be performed using
any other of the analytical devices as listed above. Thus, unless otherwise stated, in
the following the term "DNA microarray of embodiment (1)" is to be understood as

"analytical device of embodiment (1)".

The DNA microarray of embodiment (1) of the invention comprises gene specific
DNA sequences as capture probes, which allow the identification of microbial
species (“target species”), especially of bacterial and fungal species, and/or their
further characterisation with regard to antibiotic resistance and virulence.
Preferably, it allows the identification and characterisation of the target species. It
is specific, applicable to the analysis of DNA isolated from blood cultures and

suitable to detect resistance genes.

The DNA microarray of embodiment (1) comprises at least 1 species specific probe
per target species. In a preferred aspect of the invention, it additionally comprises

one or more virulence and/or resistance gene probe(s).

A further preferred aspect of embodiment (1) is that the DNA microarray
comprises species specific probes for more than one or multiple microbial species,
i.e. for a plurality of species. The DNA microarray of this preferred aspect of
embodiment (1) allows the simultaneous detection of a plurality of microbial
species in a sample without previous isolation and/or amplification of single species.
It furthermore allows a one-step determination of whether certain microorganisms
are present in a sample or not, even if the sample comprises a plurality of different

microbial strains.

One important feature of the microarray of the present invention is that the panel

of probes can be continually extended to include sequences for additional species,
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variant isolates or antibiotic resistance determinants as they are characterised and
available. The accuracy, range and discriminatory power of the gene-segment
based microarray can be refined by adding or removing gene probes to the panel
without significantly increasing complexity or costs. In a pilot study, three
important species causing bacteremia were selected to provide a proof of principle
(examples 1.1-1.10). The range of organisms that can be identified can be easily
expanded by increasing the number of gene probes on the array. For example,
addition of a few probes specific for S. epidermidis and other CoNS will allow for the
species identification of coagulase-negative staphylococci. Furthermore, due to a
specific hybridisation pattern for each species it will also allow the identification of

mixed blood cultures with more than one pathogen.

A second important feature of this microarray format is the length of the DNA
sequences used as gene probes. They are at least 100 nt, preferably 100-3000 nt
long. In an especially preferred aspect of embodiment (1) the length of the gene
probes is from 100 to 1000 nt, most preferably from 200 to 800 nt. Thus, one
probe per gene is usually sufficient to produce strong signals and high specificity
(Stears, R.L. et al., Nat. Med., 9:140-5 (2003)). For long probes like these, minor
point mutations are likely to only slightly reduce duplex formation, which does not
lead to the loss of hybridisation signals. In contrast, short oligonucleotide
microarrays sometimes lack specificity and require multiple short oligonucleotides

per one gene.

The microorganisms or microbial DNA to be detected using the microarray of
present invention are preferably bacteria (such as Staphylococci, Enterococci,
Streptococci, E. coli, P. aeruginosa, Klebsiella spp., Proteus spp., Enterobacter spp.,
Acinetobacter spp. and Stenotrophomonas spp.) or fungi (such as yeasts and
filamentous fungi, in particular Candida spp., Aspergillus spp., Cryptococcus spp.,
Malassezia spp., Trichosporin spp.), respectively bacterial or fungal DNA. The
microarray is especially suitable for direct identification and characterisation of

bacteria and C. al/bicans.

In a preferred aspect of embodiment (1) the analytical device is suitable for species
specific identification of one microbial strain or (preferably) a plurality of microbial
strains in clinical specimens comprising microbial strains, especially bacteria and/or

fungi. It furthermore allows differentiation of the target species from each other
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and from non-target-species contained in one sample comprising a plurality of

microbial strains.

In one preferred aspect of embodiments (1), (2) and (3), the DNA microarray is
feasible to identify and characterize any of the microorganisms, including the fungi
and bacteria as defined above, known as etiological agents of fungemia, bacteremia
or sepsis. In another preferred aspect of (1), it is feasible to characterize the
bacteria known as etiological agents of bacteremia or sepsis. More preferably, it is
feasible to identify and characterize at least 90 % of said microorganisms or
bacteria. Equally more preferably it is feasible to identify and characterize
microorganisms selected from the group consisting of S. aureus, Coagulase-
negative staphylococci, Enterococci, Streptococci, E. coli, Klebsiella spp., Proteus
spp, P. aeruginosa, Acinetobacter spp. and Candida albicans, most preferably
microorganisms selected from the group consisting of S. aureus, CoNS (including
Staphylococcus  epidermidis, Staphylococcus haemolyticus, Staphylococcus
lugdunensis, Staphylococcus warneri, Staphylococcus saprophyticus,
Staphylococcus hominis), C. albicans, Enterococcus faecalis, Enterococcus faecium,
E. coli, Klebsiella oxytoca, Klebsiefla pneumoniae, Proteus mirabilis, Proteus
vulgaris, P. aeruginosa, Acinetobacter baumannii, Streptococcus agalactiae,
Streptococcus  bovis, Streptococcus mutans, Streptococcus pneumoniae,

Streptococcus pyogenes.

In a first most preferred aspect of embodiment (1), the DNA microarray is suitable
for species specific identification of microorganisms selected from the group
consisting of Staphylococci, £. coli and Candida sp., preferably for species specific
identification of Staphylococci, especially of S. aureus. More preferably, it is suitable
for species specific identification of Staphylococci and at least one of E. coli and
Candida albicans.

In a second most preferred aspect of embodiment (1), the DNA microarray is
suitable to identify and characterize at least S. aureus, Coagulase-negative

staphylococci, E. coli, Enterococcus faecalis and faecium and Candida albicans.

In addition to above aspects, the DNA microarray is in a preferred embodiment of
present invention suitable for additional species specific identification or

differentiation of Klebsiella pneumoniae, Klebsiella oxytoca, Streptococcus
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pneumoniae, Streptococcus pyogenes, Pseudomonas aeruginosa, Proteus mirabilis

and/or Proteus vulgaris.

The practicability and specificity of the DNA microarray for the identification and
characterisation of Staphylococcus aureus, Escherichia coli and Pseudomonas
aeruginosa was evaluated with clinical isolates and positive blood cultures
(Examples 1.1-1.10). Especially preferred is a microarray which allows identification
and characterisation of S. aureus. The latter microarray allows the detection of
every S. aureus isolate, unambiguously identifies most of important virulence genes
such as tsst-1, sea, seb, eta and antibiotic resistance genes such as mecA, aacA-
aphD, blaz, ermA and specifically distinguishes S. aureus from unrelated gram
negative bacteria, e.g. Escherichia coli or Pseudormonas aeruginosa, as well as from
closely related CoNS (Example 1.11, Fig. 2-6).

In another preferred aspect of the invention, the microarray of (1) is suitable for
diagnosis of fungemia, bacteremia or sepsis; especially for diagnosis of bacteremia,

candidemia, and bacterial or Candida sepsis.

The present invention provides a novel approach for detection of microorganisms,
especially of bacteria and fungi, by microarrays: using gene-segments it allows
species identification by probing a large and diverse set of species-specific genes.
Such an approach is reliable since it makes possible to identify a pathogen even
when some genes have been deleted from its genome. Furthermore, the selected
DNA probes are at least 100 nt, preferably 200 to 800 nt long and are therefore not
sensitive to single nucleotide polymorphisms or -CG-content variations in the
targets. Therefore, a gene segment array according to present invention is useful
for indicating the presence of a gene even though the sequence may be slightly
altered e.g. by point mutations (Southern, E. et al., Nat. Genet. 21:5-9 (1999)).
Additionally, it permits species virulence and antibiotics resistance profiling all
together in a single-step test. Thus, present invention provides for a significant
improvement compared to the classical approach focused on the detection of a

short evolutionary conserved sequence like 16S RNA.

The number and perfect composition of gene-segments necessary for a correct
species identification, virulence determination and resistance profiling must be
determined by empiric specificity tests. Thus, in a preferred aspect of the invention,
the DNA microarray of embodiment (1) comprises the minimal number of species
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specific gene probes which is sufficient for species identification, the minimal
number of virulence gene probes which is sufficient for virulence determination,
and/or the minimal number of resistance gene probes which is sufficient for
determination of resistance of a specific microorganism. Preferably, the minimal
number of gene probes in this aspect of the invention is: for correct species
identification at least 1 species specific gene probes per target species, more
preferably at least 2 different species specific gene probes per target species, even
more preferably at least 10, most preferably at least 20; for virulence
determination at least 1 gene probe per target species, more preferably at least 5
different gene probes, even more preferably at least 20 different gene probes, most
preferably gene probes for all known virulence factors of each target species; for
determination of resistance at least 1 gene probe per antibiotic class or resistance
factor, more preferably at least 5 different gene probes, most preferably all known

gene-coded resistance determinants in the target species.

Generally, the DNA microarray of embodiment (1) comprises gene probes which are
specific for a microbial species, bacterial/fungal species or a group of
microorganisms to be identified. Said gene probes are preferably DNA sequences
selected from three different groups, namely (a) species specific gene probes; (b)

virulence gene probes; and/or (c) resistance gene probes.

Preferably, the species specific set of gene probes for each species to be identified

and characterised is selected from species specific gene probes (a) for

(i) Staphylococcus aureus including gene probes derived from cifA, clfB, coa, lytM,
NAG, sodA, sodB, epiP-bsaP, geh, hemC, hemD, hsdsS, lip, menC, nuc, SAV0431,
SAV0440, SAV0441, spa, ebpS, fbpA, fib, fnbB, srtA, stpC, fnbA, femA, fmhB,
fmhA;

(ii) Escherichia coli including gene probes derived from b1169, fliCb, nfrB, yacH,
ycdS, yciQ, shuA;

(iii) Staphylococcus epidermidis including gene probes derived from ardeSE0106,
ardeSE010/7, atlE, agrB, alphSE1368, gad, g¢glucSE1191, icaB, mvaSSepid,
nitreSE1972, nitreSE1974, nitreSE1975, 0iamtSE1209, ORF1Sepid, ORF3bSepid,
gacR, ureSE1865, ureSE1867;

(iv) Staphylococcus haemolyticus including gene probes derived from

femBShaemolyt, mvaDShaemolyt, mvaSShaemolyticus, RNApolsigm;
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(v) Staphylococcus lugdunensis including gene probes derived from agrB2Stalugd,
agrC2Stalugd, slamStalugd;

(vi) Staphylococcus warneri including gene probes derived from msrwilStwar,
nukMStwar, proDStwar, proMStwar, sigrpoStwar, tnpStwar;

(vii) Staphylococcus saprophyticus including gene probes derived from
RNApolsigmSsapro;

(viii) Staphylococcus horminis including gene probes derived from ydhK;

(ix) Candida albicans including gene probes derived from ARG56, ASL43f, BGL2,
CCT8, CDC37, CEF3, CHS1, CHS2, CHS4, CHS5, CHT1, CHT2, CHT4, CSAl1,
Striphosphatase, AAF1, ADH1, ALS1, ALS7, EDT1, ELF, ESS1, FAL1, GAP1, GNA1,
GSC1, GSL1, HIS1, HTS1, HWP1, HYR1, INT1a, KRE15f, KRE6, KRE9, MIG1, MLS1,
MP65, NDE1, PFK2, PHR1, PHR2, PHR3, PRA1, PRS1, RBT1, RBT4, RHO1, RNR1,
RPB7, RPL13, RVS167, SHA3, SKN1, SRB1, TCA1, TRP1, YAE1l, YRB1, YSTlexon2;
(x) Enterococcus faecalis including gene probes derived from arcA, arcC, bkdA,
camkEl1, csrA, dacA, dfr, dhoDla, ABC-eltA, agrBfs, agrCfs, dnaE, ebsA, ebsB, eep,
efaR, gis24_glsB, gph, gyrAEf, metEf, mntHCb2, mob2, mvaD, mvaE, parC, pcfG,
phoZ, polC, ptb, recS1, rpoN, tms, tyrDC, tyrS;

(xi) Enterococcus faecium including gene probes derived from bg/B, bgiR, bgls,
efmA, efmB, efmC, mreC, mreD, mvaDEfaecium, mvaEEfaecium, mvaK1Efaecium,
mvaKZ2Efaecium, mvaSEfaecium, orf3_4Efaeciumb, orf6_ 7Efaecium,
orf7_8Efaecium, orf9_10Efaecium;

(xii) Klebsiella pneumonia including gene probes derived from atsA, budC, CitA,
CitW, citX, dalK, acoA, acoB, acoC, ahlK, fimK, glfKPN2, ItrA, mdcC, mdcH, nifF,
nifK, nifN, tyrP, wbbO, wzb, wzmKPN2, wztKPN2, yojH, liac;

(xiii) Klebsiella oxytoca including gene probes derived from gatyY, pelX, tagH, tagK,
tagT,

(xiv) Pseudomonas aeruginosa including gene probes derived from g/pR, lasRb,
OrfX, pa0260, pa0572, pa0625, pa0636, pal046, pal069, pal846, pa3866,
pad082, pilAp, PilAp2, pilC, PstP, uvrDII, vsml, vsmR, xcpX;

(xv) Streptococcus pneumoniae including gene probes derived from capl1EStrpneu,
caplFStrpneu, caplGStrpneu, cap3AStrpneu, cap3BStrpneu, celAStrpneu,
celBStrpneu, cglAStrpneu, cglBStrpneu, cglCStrpneu, cglDStrpneu, cinA,
cps14EStrpneum, cps14FStrpneum, cps14GStrpneum, cps14HStrpneum,
cpsl9aHStrpneum, cpsl9alStrpneum, cpsl9aKStrpneum, cpsl9fGStrpneum,
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cps23fGStrpneum, dexB, dinF, 1760Strpneu, acyPStrpneu, endAStrpneu,
exoAStrpneu, exp72, fnlAStrpneu, fnIBStrpneu, fnICStrpneu, gctl8Strpneum,
hexB1, hftsHstrpneu, immunofraglStrpneu, immunofrag2Strpneu,
immunofrag3Strpneu, kdtBStrpneu, lysAStrpneu, pcpBStrpneu, pflICStrpneu, pipA,
prtAl1Strpneu, pspCl1Strpneu, pspC2, purRStrpneu, pyrDAStrpneum,
SP0828Strpneu, SP0O830Strpneu, SP0833Strpneu, SP0837 _38Strpneu,
SP0O839Strpneu, ugdStrpneu, uncC, vicXStrepneu, wchA6bStrpneum,
wci4Strpneum, wciK4Strpneum, wcil 4Strpneum, wciN6bStrpneum,
wciO6bStrpneurmn, wciP6bStrpneum, wciY18Strpneum, wzdbStrpneum,
wze6bStrpneum, wzy18Strpneum, wzy4Strpneum, wzy6bStrpneum, xpt;

(xvi) Streptococcus agalactiae including gene probes derived from cpsAl1Strgal,
cpsB1Strgal, cpsClStrgal, cpsD1Strgal, cpsE1Strgal, cpsG1Strgal, cpsIStragal,
cpsJStragal, cpsKStragal, cpsMStragal, cpsYStragal, cylBStraga, cylEStraga,
cylFStraga, cylHStraga, cyllStraga, cyliStraga, cylKStraga, 0487Straga,
0488Straga, 0493Straga, 0495Straga, 0498Straga, 0500Straga, 0502Straga,
0504Straga, folDStraga, neuAlStrgal, neuB1Strgal, neuCl1Strgal, neuD1Strgal,
recNStraga, ileSStraga;

(xvii) Streptococcus pyogenes including gene probes derived from cyc/Strpyog,
fah_rph_hlo_Strpyog, int, int315.5, oppD, SPy0382Strpyog, SPy0390Strpyog,
SpyM3 1351, vicXStrpyog;

(xviil) Streptococcus mutans including gene probes derived from 573Stprmut,
580SStprmut, 581_582SStprmut, 584SStprmut, dItAStrmut, ditBStrmut,
ditCppx1Strmut, ditDStrmut, lichStrbov, IlytRStprmut, lytSStprmut, pepQStrrmut,
pfICStrmut, recNStprmut, ytqBStrmut;

(xix) Proteus mirabilis including gene probes derived from atfA, atfB, atfC,
ccmPrmil, cyaPrmi, fifB, fIfD, fIfN, flhD, floA, ftsK, gstB, hemCPrmi, hemDPrmi,
hev, katA, Ippl, menE, mfd, nrpA, nrpB, nrpG, nrpS, nrpT, nrpU, pat, pmfA, pmfC,
pmfE, ppaA, rsbA, rsbC, speB, stmA, stmB, terA, terD, umoA, umoB, umoC, ureR,
xerC, ygbA;

(xx) Proteus vulgaris including gene probes derived from envZPrvu, frdC, frdD, lad,
tna2;

(xxi) Acinetobacter baumanii including gene probes derived from carO, gacS, dhbA,
dhbB, sid, csuD, csuC, tnp-ACIBA, waaA-ACIBA, csuB, csuA_B, csuA, putl, por,
abc, furACIBA, dec, cysl, trpE, put3, ompA-ACIBA.
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Preferably, the virulence specific set of gene probes for each species to be identified
and characterised is selected from virulence gene probes (b) for

(i) Staphylococcus aureus including gene probes derived from bsaE, bsaG, cap5h,
cap5i, cap5j, cap5k, cap8H, cap8I, cap8], cap8K, I-hld, I-hysA, I-IgGbg, EDIN, eta,
etb, hglA, hglB, hglC, hla, hilb, lukF, IukS, NAG, sak, sea, seb, secl, seg, seh, sel,
setl5, set6, set’/, set8, sprV8, tst, I-sdrC, I-sdrD, I-sdrE;

(ii) Escherichia coli including gene probes derived from b1202, eae, eltB, escR,
escT, escU, espB, fes, fteA, hlyA, hlyB, iucA, iucB, iucC, papG, rfbE, shuA, SLTII,
toxA-LTPA, VT2vaB;

(iii) Staphylococcus epidermidis including gene probes derived from gcaD, hld_orf5,
icaC, icaD, icaR, psm_betalandZ2, purR, spoVG, yabl;

(iv) Staphylococcus haemolyticus including gene probes derived from /ipShaemolyt,
(v) Staphylococcus lugdunensis including gene probes derived from fb/Stalugd,
slushABCStalugd;

(vi) Staphylococcus warneri including gene probes derived from gehAStwar;

(vii) Candida albicans including gene probes derived from CCN1, CDC28, CLNZ2,
CPH1, CYB1, EFG1, MNT1, RBF1, RBF1, RIM101, RIM8, SEC14, SEC4, TUP1, YPT1,
ZNF1CZF1;

(viii) Enterococcus faecalis including gene probes derived from asal, aspl, cgh,
cylA, cylB, cyll, cyll_cylS, cylM, ace, ef00108, ef00109, ef0011, ef00113, ef0012,
ef0022, ef0031, ef0032, ef0040, ef0058, enlA, esa, esp, gelE, groEL, groES, rtl,
sala, salb, seal, sepl, vicK, yycH, yycl, yycl;

(ix) Enterococcus faecium including gene probes derived from entA_entl, entD,
entR, oep, sagA,

(x) Klebsiella pneurnonia including gene probes derived from cim, aldA, hemly,
pSLO17, pSL0O20, rcsA, rmiC, rmID, waaG, wbbD, wbbM, wbbN, wbdA, wbdC,
wztKpn, yibD;

(xi) P. aeruginosa including gene probes derived from aprA, aprE, ctx, algB, algN,
algR, ExoS, fpvA, lasRa, lipA, lipH, Orfl159, Orf252, pchG, PhzA, PhzB, PLC, picN,
plIcR, pvdD, pvdF, pyocinS1, pyocinS1lim, pyocinS2, pys2, rbf303, rhiA, rhiB, rhiR,
TnAP41, toxA;

(xii) Streptococcus pneumoniae including gene probes derived from igaStrpneu,
IytA, nanA, nanBStrpneu, pcpCStrpneu, ply, prtAStrpneu, pspA, SP0834Strpneu,

sphtraStrpneu, wcilStrpneu, wziyStrpneu, wzxStrpneu;
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(xiii) Streptococcus agalactiae including gene probes derived from CAMPfactor,
0499Straga, hylStragal, lipStragal,;

(xiv)Streptococcus pyogenes including gene probes derived from DNaselIStrpyog,
fba2Strpyog, fhuAStrpyog, fhuB1Strpyog, fhuDStrpyog, fhuGStrpyoqg, hylA, hylP,
hylp2, oppB, ropB, scpAStrpyog, sloStrpyog, smez- Strpyog, sof, sSpeA,
speB2Strpyoqg, speCStrpyog, spelStrpyog, srtBStrpyog, srtCStrpyog, srtEStrpyog,
srtFStrpyog, srtGStrpyog, srtIStrpyog, srtKStrpyog, srtRStrpyog, srtTStrpyog,
VIiCKStrpyog;

(xv) Streptococcus mutans including gene probes derived from hlyXStrmut,
perMStrmut;

(xvi) Proteus mirabilis including gene probes derived from flaA, laD, fliA, hpmaA,
hpmB, IpsPrmi, mrpA, mrpB, mrpC, mrpD, mrpE, mrpF, mrpG, mrpH, mrpI, mrpJ,

patA, putA, uca, ureDPrmi, ureEPrmi, ureFPrmi, zapA, zapB, zapD, zapE.

Preferably, the resistance specific set of gene probes is selected from resistance
gene probes (c) derived from genes coding for

(i) beta-lactams resistance including gene probes derived from blaIMP-7,
meclSepid, blaOXA-10, blaB, ampC, I-blaR, blaOXA-32, bla-CTX-M-22,
pbp2aStrpneu, blaSHV-1, blaOXA-2, blaRShaemolyt, blaIMP-7, I-mecR, blaOXyY,
dacCStrpyog, mecA, blaIShaemolyt, blavim, pbp2b, pbp2primeSepid, pbp2x,
pbp3Saureuc, pbp4, pbp5Efaecium, pbpC, I-mecl, pbpla, I-blal, blaTEM-106,
blaOXY-KLOX, ftsWEF, cumA, blaPER-1, bla_FOX-3, blaA, psrb, mecR1Sepid, blaz,
blaOXA-1, fox-6, blaPrmi;

(ii) aminoglycosides resistance including gene probes derived from
aacA_aphDStwar, aacCl, aacC2, strB, aadA, aadB, aadD, aacA4, strA, aph-A3,
aacCl1, aacA4, aacA-aphD, I-spc, aphA3,; aacA4ENCL, aac(6p)-1b7;

(iii) macrolides-lincosamines-streptogramins resistance including gene probes
derived from ermC, [inB, satSA, mdrSA, I-linA, ermB, ermA, satA, msrA, mphBM,
mefA, mrx;

(iv) trimethoprim resistance including gene probes derived from dfrA, dfrStrpneu;
(v) chloramphenicol resistance including gene probes derived from cat,
catEfaecium, cmiIA5;

(vi) tetracyclines resistance including gene probes derived from tetAJ, tetL, tetM;
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(vii) glycopeptides resistance including gene probes derived from vanH(tn), vanA,
vanHB2, vanR, vanRB2, vanS(tn), vanSB2, vanWB2, ddl, ble, vanXB2, vanY(tn),
vanYB2, vanB, vanZ(tn), vanC-2, vanX(tn);

(viii) multiple target resistance including gene probes derived from acrB, mexB, I-
gacA, sull, sul, cadBStalugd, mexA, acrR, emeA, acrA, rtn, abcXStrpmut,
gacEdeltal, elkT-abcA, I-cadA, albA, wzm, msrCb, nov, wzt, wbbl, norA23, mexR,
arr2, mreA, I-cadC, uvrA, AdeR-ACIBA, adeA-ACIBA, adeB-ACIBA, adeC-ACIBA,
AdeS-ACIBA;

(ix) fungicides resistance, especially C. albicans fungicide resistance, including gene
probes derived from CRD2, CDR1, MET3, FET3, FTR2, MDR1-7, ERG11, SEC20.

Most preferably, the resistance specific set of gene probes is selected from
resistance gene probes (c) derived from genes coding for

(i) beta-lactams resistance including gene probes derived from bla-CTX-M-22,
blaSHV-1, blaTEM-106, mecA, blaZ;

(ii) aminoglycosides resistance including gene probes derived from aacC1, aacCZ2,
aadA, aadB, aadD, aacA4, aph-A3, aacCl, aacA4, aacA-aphD, aphA3;

(iii) macrolides-lincosamines-streptogramins resistance including gene probes
derived from ermA, ermB, ermC;

(iv) tetracyclines resistance including gene probes derived from tetAJ, tetl, tetM
(vii) glycopeptides resistance including gene probes derived from vanA, vanB,
vanC-2.

The most relevant resistance gene probes are probes derived from and specific for
mecA. This is due to the fact that mecA is common to all Staphylococci including S.
aureus and CoNS.

Since the same resistance phenotype is determined by many different genotypes, it
is preferred to use a plurality of resistance gene probes for unambiguous and
comprehensive prediction of antibiotic resistance. The largest available set of
resistance probes is most preferred.

For the virulence assessment of a certain strain and the sub-species strain
discrimination, it is preferred to use a plurality of virulence gene probes for
unambigous and comprenehsinve virulence determination. The use of the highest

available number of genotypic markers is most favourable.
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Furthermore, the microarray may contain a set of gene probes which serve as
controls. Preferably, such a set of control gene probes is selected from group (d)
consisting of control gene probes coding for

(i) negative controls, namely DNA sequences which will not hybridise with human
DNA or bacterial, fungal or the microbial target DNA under the hybridisation
conditions of the method of present invention, -including gene probes derived
neither from fungal, bacterial or target microbial nor from human genes, preferably
gene probes derived from plant genes, more preferably from Arabidopsis thaliana
or Glycine max genes;

(ii) positive controls including segments of ribosomal DNA from bacterial target
species, preferably 16S DNA, and segments of conserved human genes;

(iii) positive controls specific for DNA added to the sample (“spiked DNA"), namely
DNA sequences which will not hybridise with human DNA or the fungal, bacterial or
microbial target DNA under the hybridisation conditions of the method of present
invention, including gene probes derived neither from fungal, bacterial or target
microbial nor from human genes, preferably gene probes derived from mouse or
amoeba genes, most preferably from Mus musculus or Dictyostelium discoideum

genes.

These control gene probes are necessary to
a) detect non-specific hybridisation;
b) optimise hybridisation conditions and image acquisition and analysis;
c) provide positive controls for the quality of probe preparation, hybridisation
and detection; and/or
d) control technical aspects of the entire detection procedure including

labelling, hybridisation and detection steps.

In a preferred aspect of embodiment (1), the microarray contains DNA sequences
selected from the group consisting of the SEQ ID NOs: 1-918 and 2842-2908,
complementary sequences thereto, addition mutants, deletion mutants, substitution

mutants and homologues thereof as gene probes.

More preferably, in order to identify a specific microbial species, bacterial species or
group of bacteria, the gene probes of group (a) are selected from SEQ ID NO:1-99,
142-152, 174-199, 209-214, 216-219, 222-229, 231-291, 308-342, 377-393, 399-
431, 449-490, 523-591, 606-639, 645-656, 687-701, 706-749, 776-781, 2843-
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2863, 2902 and 2903 (compare Tab. 1). Equally, in order to determine virulence of
a specific micororganism or bacterial species, the gene probes of group (b) are
selected from SEQ ID NO: 100-141, 153-173, 200-208, 215, 220-221, 230, 292-
307, 343-376, 394-398, 432-448, 491-522, 592-605, 640-644, 657-686, 702-705,
750-775 and 782-784 (compare Tab. 1). Equally, in order to determine antibiotic
resistance of a specific microbial or bacterial species, the gene probes of group (c¢)
are selected from SEQ ID NO:785-918, 2864-2875, 2888 and 2907-2908,
preferably from SEQ ID NO:785-909, 2864-2875, 2888 and 2907-2908 (compare
Tab. 1). Equally, in order to provide the required controls (negative, positive,
hybridisation controls), the gene probes of group (d) are selected from SEQ ID
NO:919-947, preferably from SEQ ID NO:919-925 and 944-947, more preferably
from SEQ ID NO: 919 and 921 (compare Tab. 1).

Tab. 1: Preferred gene probes for species identification, virulence determination

and resistance determination of microorganisms

a) probes for species identification

SEQ ID NO Probe

1 cataSaur _1_1
2 cataSaur_1_2
3 clfA_1_1

4 cfB 1 1

5. coa_1_1

6 coa_1 2

7 I-clpC_1_1
8 I-clpP_1_1
9 I-ctaA_1_1
10 I-ctsR_1_1
11 I-ditA 1 1
12 I-ditB_1_1
13 I-ditC_1 1
14 I-dnak_1_1
15 I-elkT 1 1
16 I-femD_1 1
17 I-glnA_1_1
18 I-ginR_1_1
19 I-grlA_1_1
20 I-griB_1_1
21 I-groEL_1_1
22 I-groES_1_1
23 I-hemA_1_1
24 I-hemE_1_1
25 I-hemH_1_1
26 I-hemL 1 1
27 I-hemY_1 1
28 I-lepA_1 1
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SEQ ID NO Probe

29 I-ilrgA_1 1
30 I-irgB_1_1
31 I-lytM_1_1
32 I-menB_1_1
33 I-menD_1_1
34 I-menE_1_1
35 I-menF_1 1
36 I-mreB_1_1
37 I-mreR_1_1
38 I-mutl_1 1
39 I-mutS_1 1
40 I-NAG_1_1
41 I-pbg_1 1
42 I-pbpF_1_1
43 I-pdhB_1_1
44 I-pdhC_1 1
45 I-rsbU_1 1
46 I-rsbVv_1_1
47 I-rsbw_1_1
48 I-sgp_1_1
49 I-sirR_1_1
50 I-sodA_1_1
51 I-sodB_1_1
52 I-sstA_1 1
53 I-sstB_1 1
54 I-sstC_1_1
55 I-sstD_1_1
56 I-trx_1_ 1
57 I-yhiN_1_1
58 epiP-bsaP_1_1
59 geh_1_1
60 gyrA_1 1
61 gyrB_1_1
62 hemB_1_1
63 hemC_1_1
64 hemD_1_1
65 hemN_1_1
66 hsdS_1_1
67 hsdS_2_1
68 lip 1 1

69 menC_1 1
70 murC_1 1
71 nuc_1_1
72 pdhD_1_1
73 rpoB_1_1
74 SAV0431_1_ 1
75 SAV0439_1 1
76 SAV0440_1 1
77 SAV0441 1 1
78 sigB_1_1
79 spa_1_ 2
80 sstC_1_1
81 tag_1 1
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SEQ ID NO Probe

82 tyrA_1 1

83 I-aroC_1 1

84 I-aroA_1_1

85 I-cna_1 1

86 I-ebpS_1_1

87 I-eno 1 1

88 I-fbpA_1_1

89 I-fib_1 1

90 I-fnbB_1 1

91 I-srtA_1_1

92 I-stpC 1 1

93 I-fnbA_1_1

94 I-spa_1 1

95 I-aroE_1_1

96 I-aroF_1 1

97 I-aroG_1_1

98 I-asp23 1 1

99 I-ati_1_1

142 b1169_1_1

143 envZ_1 1

144 flicb_1 1

145 nfrB_1 1

146 nipA_1_1

147 pilAe_1_1

148 yacH 1 1

149 yagX_1_1

150 ycdS_ 1 1

151 yciQ 1 1

152 ymcA_1 1

174 ardeSE0106_1_1
175 ardeSEQ107_1_1
176 aroiSEQ105_1_1

177 atlE_1_1

178 agrB_1_1

179 agrC_1 1

180 alphSE1368_1 1
181 gad 1 1

182 glucSE1191 1 1

183 hspl0_ 1 1

184 icaA_1_1

185 icaB_1_1

186 mvaSSepid_1_1

187 nitreSE1972_1_1
188 nitreSE1974_1_1
189 nitreSE1975_1_1
190 ciamtSE1209_ 1 1
191 ORF1Sepid_1_1

192 ORF3bSepid_1_1
193 gacR_1_1

194 sin_1 1

195 ureSEi1861_1 1

196 ureSE1863 1 1

197 ureSEi1864_1 1
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SEQ ID NO Probe

198 ureSE1865 1 _1

199 ureSE1867_1 1

1 209 folQShaemolyt_1_1
210 mvaCShaemolyticus_1_1
211 mvaDShaemolyt_1_1
212 mvaKlShaemolyticus_1_1
213 mvaSShaemolyticus_1_1
214 RNApolsigm_1_1
216 agrB2Stalugd_1_1
217 agrC2Stalugd_1_1
218 agrCStalugd_1_1
219 slamStalugd_1_1
222 RNApolsigmSsapro_1_1
223 RNApolsigmSsapro_1_2
224 msrwlStwar_1_1
225 nukMStwar_1_1

226 proDStwar_1_1

227 proMStwar_1 1

228 sigrpoStwar_1_1
229 tnpStwar_1_1

231 ARG56_1 1

232 ASL43f 1 1

233 BGL2_1 1

234 CACHS3_1_1

235 CCT8_1_1

236 CDC37_1_1

237 CEF3_1_1

238 CHS1 1_1

239 CHS2 1_1

240 CHS4 1 1

241 CHS5_1_1

242 CHT1_1_1

243 CHT2_1_ 1

244 CHT4 1 1

245 CSAl1 1 1

246 Striphosphatase_1_1
247 AAF1_1 1

248 ADH1 1 1

249 ALS1_1_1

250 ALS7_1_1

251 EDT1_1_1

252 ELF_1 1

253 ESS1_1_1

254 FAL1 1 1

255 GAP1_1_1

256 GNA1 1 1

257 GSC1_1. 1

258 GSL1_1 1

259 HIS1 1 1

260 HTS1_1_1

261 HWP1 2 1

262 HYR1_1_1

263 INTia_1 1
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264 KRE15f 1_1
265 KRE6_1 1
266 KRE9_1_ 1
267 MIG1_ 1 1
268 MLS1 1 1
269 MP65 1 1
270 NDE1 1 1
271 PFK2_1 1
272 PHR1 1 1
273 PHR2_1_1
274 PHR3_1 1
275 PRA1_1_1
276 PRS1_1_1
277 RBT1 1 1
278 RBT4 1 1
279 RHO1 1 1
280 RNR1 1 1
281 RPB7_1_1
282 RPL13_1 1
283 RVS167 1 1
284 SHA3 1 1
285 SKN1 1 1
286 SRB1 1 1
287 TCA1_1 1
288 TRP1_1_1
289 YAE1_1_1
290 YRB1_1 1
291 YSTlexon2_1_1
308 arcA_1_1
309 arcC_1 1
310 bkdA 1 1
311 cad_1_1
312 camEl_1 1
313 csrA_1 1
314 dacA_1 1

. 315 dfr 1 1
316 dhoDla 1 1
317 ABC-eltA_1_1
1318 agrBfs_1_1
319 agrCfs_1 1
320 dnaE_1_1
321 ebsA_1 1
322 ebsB_1_1
323 eep_1_1
324 efaR_1_1
325 als24 qgisB_1_1
326 gph_1_ 1
327 gyrAEf 1 1
328 metEf 1 1
329 mntHCb2 1 1
330 mob2 1 1
331 mvaD_1 1
332 mvaE_1_ 1
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333 parC_1 1

334 pcfG_1 1

335 phoZ_1_1

336 polC 1 1

337 ptb_1 1

338 recS1_1_1

339 rpoN_1 1

340 tms_1_ 1

341 tyrDC_1_1

342 tyrS 1 1

377 bgiB_1 1

378 bglR_1 1

379 bglS_ 1 1

380 efmA_1 1

381 efmB_1 1

382 efmC_1 1

383 mreC 1 1

384 mreD 1 1

385 mvaDEfaecium_1_1
386 mvaEEfaecium_1 1
387 mvaKlEfaecium_1 1
388 mvaK2Efaecium_1 1
389 mvaSEfaecium_1 1
390 orf3_4Efaeciumb_1_1
391 orf6_7Efaecium_1_1
392 orf7_8Efaecium_1_1
393 orf9_10Efaecium_1_1
399 atsA_1 1

400 atsB_1_1

401 budC_1_1

402 citA_1 1

403 citw_1_1

404 citX_1_1

405 dalD_1_1

406 dalK_1_1

407 dalT_1 1

408 acoA_1_1

409 acoB 1 1

410 acoC 1.1

411 ahlK 1 1

412 fimK_1_1

413 glfKPN2_1_1

414 trA_1_1

415 mdcC_1_1

416 mdcF_1_1

417 mdcH_1_1

418 mrkA_1 1

419 mtrkK_1_1

420 nifF_ 1 1

421 nifK_1_1

422 nifN_1_1

423 tyrP_1_1

424 ureA_1 1
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425 wbbO 1 1
426 wza_ 1 1
427 wzb 1 1
428 wzmKPN2_ 1 1
429 wztKPN2_1 1
430 yojH 1 1
431 liac_1_1

449 cymA_1_1
450 cymD_1 1
451 cymE_1 1
452 cymH_1 1
453 cyml_1_1
454 cym]_1 1
455 ddrA_1_1
456 fdt-1_1 1
457 fdt-2_ 1 1
458 fdt-3 1 1
459 gatY_1 1
460 hydH_1_1
461 masA_1_1
462 nasA_1_1
463 nasg_1 1
464 nasfF_1_1
465 pehX 1 1
466 pelX 1 1
467 tagH_1 1
468 tagk_1_1
469 tagT 1 1
470 glpR_1_1
471 lasRb_1_1
472 orfX_1_1
473 pa0260_1 1
474 pa0572 1 1
475 pa0625 1 1
476 pa0636_1_1
477 pal046_1_1
478 pal0d69_1_1
479 pal846_1_ 1
480 pa3866_1_ 1
481 pa4082_1 1
482 pilAp_1_1
483 PilAp2_1_1
484 pilC_1_1
485 PstP_1_1
486 purkK_1_1
487 uvrDII 1 1
488 vemlI_1 1
489 vsmR_1 2
490 xcpX_ 1 1
523 caplEStrpneu_1_1
524 caplFStrpneu_1_1
525 caplGStrpneu_1_1
526 cap3AStrpneu_1_1
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527 cap3BStrpneu_1_1
528 celAStrpneu_1_1

529 celBStrpneu_1_1

530 cglAStrpneu_1_1

531 cglBStrpneu_1_1

532 cglCStrpneu_1_1

533 cglDStrpneu_1_1

534 cinA_1 1

535 cpsl4EStrpneum_1_1
536 cpsl4FStrpneum_1_1
537 cps14GStrpneum_1_1
538 cpsl4HStrpneum_1_1
539 cps19aHStrpneum_1_1
540 cpslQalStrpneum_1_1
541 cps19aKStrpneum_1_1
542 cpsl9fGStrpneum_1_1
543 cps23fGStrpneum_1_1
544 dexB 1 1

545 dinF_1_1

546 1760Strpneu_1_1

547 acyPStrpneu_1_1

548 endAStrpneu_1_1

549 exoAStrpneu_1 1

550 exp72_1 1

551 fnlAStrpneu_1_1

552 fniBStrpneu_1 1

553 fnlCStrpneu_1_1

554 gct18Strpneum_1_1
555 hexBl 1 1

556 hftsHstrpneu_1_1

557 immunofragl1Strpneu_1_1
558 immunofrag2Strpneu_2_1
559 immunofrag3Strpneu_2_1
560 kdtBStrpneu_1_1

561 lysAStrpneu_1_1

562 pcpBStrpneu_1_1

563 pflICStrpneu_1_1

564 pipA_1 1

565 prtAlStrpneu_1 1
566 pspClStrpneu_1_1
567 pspC2_1_1

568 purRStrpneu_1_1

569 pyrDAStrpneum_1_1
570 SP0828Strpneu_1_1
571 SP0830Strpneu_1_1
572 SP0833Strpneu_1_1
573 SP0837_38Strpneu_1_1
574 SP0839Strpneu_1_1
575 ugdStrpneu_1_1

576 uncC_1_1

577 vicXStrepneu_1_1
578 wchA6bStrpneum_1_1
579 wcCi4Strpneum_1_1
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580 wciK4Strpneum_1 1
581 wciL4Strpneum_1_1
582 wciN6bStrpneum_1_1
583 wciO6bStrpneum_1_1
584 wciP6bStrpneum_1_1
585 wcCiY18Strpneum_1_1
586 wzdbStrpneum_1 1
587 wzebbStrpneum_1_1
588 wzyl1l8Strpneum_1 1
589 wzy4Strpneum_1_1
590 wzy6bStrpneum_1_1
591 xpt_1_1

606 cpsAlStrgal_1_1
607 cpsB1Strgal_1_1
608 cpsClStrgal_1_1
609 cpsD1Strgal_1_1
610 cpsE1Strgal _1_1
611 cpsGiStrgal_1_1
612 cpsiStragal_1_1
613 cpslStragal_1_1
614 cpsKStragal_1_1
615 cpsMStragal_1_1
616 cpsYStragal_1_1
617 cpsYStragal 2 1
618 cylBStraga_1 1

619 cylEStraga_1_1

620 cylFStraga_1_1

621 cylHStraga_1_1

622 cylIStraga_1_1

623 cylJStraga_1_1

624 cylKStraga_1_1

625 0487Straga_1_1
626 0488Straga_1_1
627 0493Straga_1_1
628 0495Straga_1_1
629 0498Straga_1_1
630 0500Straga_1_1
631 0502Straga_1_1
632 0504Straga_1_1
633 folDStraga_1_1

634 neuAlStrgal_1_1
635 neuBiStrgal_1_1
636 neuCilStrgal_1_1
637 neuD1Strgal_1_1
638 recNStraga_1_1
639 ileSStraga_1_1

645 cyclStrpyog 1 1
646 fah_rph_hlo_Strpyog_1_1
647 int_1 1

648 int315.5_1 1

649 murEStrpyog_1_1
650 oppA_1_1

651 oppCStrpyog_1_1
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652 oppD_1_1

653 SPy0382Strpyog_1_1
654 SPy0390Strpyog_1_1
655 SpyM3_1351_1_1
656 vicXStrpyog_1_1
687 573Stprmut_1 1
688 580SStprmut_1_1
689 581 582SStprmut_1 1
690 584SStprmut_1 1
691 dItAStrmut_1_1
692 ditBStrmut_1_1
693 ditCppx1Strmut_1_1
694 ditDStrmut_1_1
695 lichStrbov_1_1
696 lytRStprmut_1_1
697 lytSStprmut_1_1
698 pepQStrrmut_1_1
699 pfICStrmut_1_1
700 recNStprmut_1_1
701 vtgBStrmut_1_1
706 atfA_1 1

707 atfB_1 1

708 atfC_1_1

709 ccmPrmil_1 1
710 cyaPrmi_1_1

711 aad_1_1

712 fIfB_1_1

713 fID_1_1

714 fIFN_1_1

715 flhD_1_1

716 floA_1_1

717 ftskK_1_1

718 gstB_1 1

719 hemCPrmi_1_1
720 hemDPrmi_1_1
721 hev_1 1

722 katA_1 1

723 lppl 1 1

724 menE_1_ 1

725 mfd_1_1

726 nrpA_1_1

727 nrpB_1_1

728 nrpG_1_1

729 nrpS_1_1

730 nrpT_1_1

731 nrpu_1_1

732 pat_1 1

733 pmfA_1 1

734 pmfC_1 1

735 pmfE_1 1

736 ppaA_1 1

737 rsbA_1 1

738 rsbC 1 1
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739 speB_1_1
740 stmA_1_1
741 stmB_1_1
742 terA_1_1
743 terD_1_1
744 umoA 1 1
745 umoB_1 1
746 umoC 1 1
747 ureR_1_1
748 xerC_1 1
749 ygbA_1_1
776 envZPrvu_1_1
777 frdC_1_1
778 frdD_1_1
779 infBPrvu_1_1
780 lad_1_1
781 tha2_1_1

2843 carO_1 1

2844 gacS_1 1

2845 dhbA_1 1

2846 dhbB_1 1

2847 sid 1 1

2848 csuD 1 1

2849 csuC 1 1

2850 tnp-ACIBA_1_1

2851 waaA-ACIBA_1_1

2852 csuB_1_1

2853 csuA_B_1 1

2854 csuA_1 1

2855 putl_1 1

2856 por_1 1

2857 abc_1_ 1

2858 furACIBA_1_1

2859 dec_1 1

2860 cysl 1 1

2861 trpe_1 1

2862 put3 1 1

2863 ompA-ACIBA_1_1

2902 coa_3_1

2903 coa_2 2

2876 asr_1_1

2877 lacZ_1_1

2878 ehuS_1_1

2879 ehuv_1_1

2880 slyA_1_1

2881 ORF165_1_1

2882 ehuU_1 1

2883 ehuT_1_1

2884 ORF295 1 1

2885 ehuA_1 1

2886 ORF400 1 1

2887 H+ATPase 1 _1

2889 smeE_1_1
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2890 eE_ 1 1
2891 StmPri_1_1
2892 eD_2 1
2893 ppi_1 1
2894 pmp-STEMA_1_1
2895 pam_1_1
2896 ORF4-STEMA_1_1
2897 ORF2-STEMA_1 1
2898 et 1 1
2899 eF 1 1
2900 StmPr2_1 1
2901 smeF4494_1_1
2904 fasCAXStrdysg_1_1
2906 ydhK_1_1

b) virulence probes

SEQ ID NO | Probe
100 bsaE_1_1
101 bsaG_1 1
102 cap5h_1_1
103 capbi_1_1
104 cap5j_1_1
105 capSk_1_1
106 cap8H_1_1
107 cap8Il_1 1
108 cap8l)_1 1
109 cap8K_1 1
110 I-hid 1 1
111 I-hysA 1 1
112 I-IgGbg_1_1
113 EDIN 1_1
114 eta_1 1
115 etb_1 1
116 hglA_1_1
117 hglA_2 1
118 hglB_1_1
119 hglC_2_1
120 hia_1_1
121 hib_1_2
122 JukF_1 1
123 lukS_1_1
124 lukS 2 1
125 NAG_1_1
126 sak_1 1
127 sea_1_1
128 seb_1_1
129 seci_1_1
130 seg 1 1
131 seh_1_1
132 sel_1 1
133 set15_1 1
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134 set6_1_1
135 set7_1 1
136 set8_1 1
137 sprv8_1_1
138 tst_ 1 1
139 I-sdrC_1_1
140 I-sdrD_1_1
141 I-sdrE_1_1
153 b1202 1 1
154 eae_1 1
155 etB_1 1
156 escR_1_1
157 escT_1 1
158 escU_1_1
159 espB_1 1
160 fes_1 1
161 fes_ 2 1
162 fteA_1_1
163 hivA_1_1
164 hiyB_1 1
165 iucA_1_1
166 iucB_1 1
167 iucC_1_1
168 papG_1 1
169 rfbE_1 1
170 shuA_1 1
171 SLTII_1 1
172 toxA-LTPA_1_1
173 VT2vaB_1 1
200 gcaD_1_1
201 hid_orf5_1 1
202 icaC_1_1
203 icaD_1_1
204 icaR_1_1
205 psm_betaland2_1 1
206 purR_1 1
207 spovG_1 1
208 yabJ 1 1
215 lipShaemolyt _1_1
220 fbiStalugd_1_1
221 slushABCStalugd_1_1
230 gehAStwar_1_1
292 CCN1_1_1
293 CDC28 1 1
294 CLN2_1_1
295 CPH1_1_1
296 CyBl1 1 1
297 EFG1_1 1
298 MNT1 1 1
299 RBF1 1 1
300 RBF1_2 1
301 RIM101_1 1
302 RIM8_1_1
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303 SEC14 1 1
304 SEC4 1 1
305 TUP1_1_1
306 YPT1 1 1
307 ZNF1CZF1_2_1
343 asal_1_1
344 aspl_1 1
345 cgh 1 1
346 cylA_1 1
347 cylB_1_1
348 cyll_1_1
349 cylL_cylS_1 1
350 cylM_1_1
351 ace 1 1
352 ef00108_1 1
353 ef00109_1_1
354 ef0011 1 1
355 ef00113_1_1
356 ef0012_1_1
357 ef0022_1 1
358 ef0031_1 1
359 ef0032_1 1
360 ef0040_1_1
361 ef0058 1 1
362 enlA_1 1
363 esa_1 1
364 esp_1_1
365 gelE_1 1
366 groEL_1_1
367 groES_1 1
368 rtl 11
369 sala_1 1
370 salb_1_1
371 seal_1_ 1
372 sepl_1_1
373 vickK_1_1
374 yycH_1 1
375 yycl 1 1
376 yycl 1.1
394 entA entl 1 1
395 entD_1_1
396 entR_1_1
397 cep_1_1
398 sagA_1 2
432 cim_1_1
433 aldA_1_1
434 aldA_2 1
435 hemly 1 1
436 pSLO17_1 1
437 pSL020_1 1
438 rcsA_1_1
439 rmiC_1_1
440 rmiD_1_1
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441 waaG_1_1
442 wbbD_1 1
443 wbbM_1_1
444 wbbN_1 1
445 wbdA_1_1
446 wbdC 1 1
447 wztKpn_1_1
448 yibD_1 1
491 aprA_1_1
492 aprE_1_1
493 ctx_1 2
494 algB_1_1
495 algN_1_1
496 algR_1_1
497 ExoS_1 1
498 fpvA_1_1
499 lasRa_1_1
500 lipA_1 1
501 lipH_1 1
502 Orfl59 1 2
503 Orf252_1 1
504 pchG_1 1
505 PhzA_1 1
506 PhzB_1 1
507 PLC_1 1
508 plcN_1_1
509 plcR_1_1
510 pvdD_1_1
511 pvdF 1 2
512 pyocinS1_1_1
513 pyocinSlim_1_1
514 pyocinS2_1_1
515 pys2_1_1
516 pys2 2_1
517 rbf303_1_1
518 rhilA_1_1
519 rhiB_1 1
520 rhiR_1_1
521 TnAP41_1 2
522 toxA_1_1
592 igaStrpneu_1_1
593 IytA_1 1
594 nanA_1_1
595 nanBStrpneu_1_1
596 pcpCStrpneu_1_1
597 ply 1 1
598 prtAStrpneu_1_1
599 pspA_1_ 2
600 SP0834Strpneu_1_1
601 SP0834Strpneu_1 2
602 sphtraStrpneu_ 1
603 wciJStrpneu_1_1
604 wziyStrpneu_1_1
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605 wzxStrpneu_1_1
640 CAMPfactor_1_1
641 CAMPfactor_2_1
642 0499Straga_1_1
643 hylStragal_1_1
644 lipStragal_1_1
657 DNaselStrpyog_1_1
658 fba2Strpyog_1_1
659 fhuAStrpyog _1_1
660 fhuB1Strpyog_1 1
661 fhuDStrpyog_1_1
662 fhuGStrpyog_1_1
663 hylA_1 1
664 hylP_1_1
665 hylp2_1 1
666 oppB_1_1
667 ropB_1 1
668 SCpAStrpyog_1 1
669 sloStrpyog_1 1
670 smez-4Strpyog_1 1
671 sof 1 1
672 sof 2 1
673 speA_1_1
674 speB2Strpyog_1 1
675 speCStrpyog_1_1
676 spelStrpyog_1_1
677 srtBStrpyog_1_1
678 srtCStrpyog_1_1
679 srtEStrpyog_1_1
680 srtFStrpyog_1_1
681 srtGStrpyog_1_1
682 srtIStrpyog_1 1
683 srtKStrpyog_1_1
684 srtRStrpyog_1_1
685 srtTStrpyog_1_1
686 vicKStrpyog_1 1
702 hlyXStrmut_1_1
703 igaStrmitis_1 1
704 igaStrsanguis_1_1
705 perMStrmut_1_1
750 flaA_1_1
751 flaD_1_1
752 fliA_1_1
753 hpmA_1 1
754 hpmB_1_1
755 IpsPrmi_1_1
756 mrpA_1_1
757 mrpB_1_1
758 mrpC_1_1
759 mrpD_1_1
760 mrpE_1 1
761 mrpF_1 1
762 mrpG_1_1
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763 mrpH_1_1
764 mrpl 1 1
765 mrp)_1_1
766 patA_1_ 1
767 putA_1 1
768 uca 1 1
769 ureDPrmi_1_1
770 urecEPrmi_1 1
771 ureFPrmi_1_1
772 zapA_1 1
773 zapB_1_1
774 zapD_1_1
775 zapE_1 1
782 end_1_1
783 pgqrA_1_1
784 urg_1 1
2905 sloStrep_1_1

c) resistance probes

SEQ ID NO | Probe
785 btaIMP-7_1_ 1
786 meclSepid_1_1
787 blaOXA-10_1 2
788 blaB_1 1
789 ampC 1 1
790 I-blaR_1_1
791 blaOXA-32_1_1
792 bla-CTX-M-22 1 1
793 pbp2aStrpneu_1_1
794 blaSHV-1_1_1
795 blaOXA-2_1_1
796 blaRShaemolyt_1_1
797 blaIMP-7_1_2
798 I-mecR_1_1
799 blaOXY_1 1
800 dacCStrpyog_1_1
801 femA_1_1
802 mecA_1_1
803 blalShaemolyt 1 1
804 blavim_1 1
805 pbp2b_1 1
806 pbp2primeSepid_1_1
807 pbp2x_1 1
808 pbp3Saureuc_1_1
809 pbp4_1_1
810 pbpSEfaecium_1_1
811 pbpC_1_1
812 I-mecl_1_1
813 pbpla_1_1
814 I-blal_1_1
815 blaTEM-106_1_1
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816 blaOXY-KLOX_ 1 1
817 ftsWEF_1 1
818 fmhB_1_1
819 cumA_1 1
820 femBShaemolyt_1_1
821 blaPER-1_1 1
822 bla_FOX-3_ 1 1
823 blaA_1 1
824 psrb_1 1
825 fmhA _1_1
826 mecR1Sepid_1 1
827 blaz_1_1
828 blaOXA-1_1_1
829 fox-6_1_1
830 blaPrmi_1_1
831 aacA_aphDStwar_1_1
832 aacCl_1 2
833 aacC2_1_1
834 strB_1_1
835 aadA_1_1
836 aadB_1 2
837 aadD_1_1
838 aacA4_1 2
839 strA_1 1
840 aph-A3_1_1
841 aacCl1_1 1
842 aacA4_1_1
843 aacA-aphD_1_1
844 I-spc_1_1
845 aphA3_1 1
846 ermC_1 1
847 linB_1_1
848 satSA_1_1
849 mdrSA_1_1
850 I-linA_1_1
851 ermB_1_ 2
852 ermA_1 1
853 satA_1 1
854 msrA_1_1
855 mphBM_1_1
856 mefA_1_1
857 mrx_1_1
858 dfrStrpneu_1_1
859 dfrA_1_ 1
860 cmlAS_1_1
861 catEfaecium_1_1
862 cat_1_ 1
863 tetAl_1 1
864 tetL_1 1
865 tetM_1_1
866 vanH(n) 1 1
867 vanA_1 1
868 vanHB2_1 1
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869 vanR_1_1
870 vanRB2_1 1
871 vanS(tn)_1_1
872 vanSB2_1 1
873 vanwB2_1_1
874 ddl_1 1
875 ble_1_1
876 vanXB2 1 1
877 vanY(tn) 1 1
878 vanYyB2_1 1
879 vanB_1_1
880 vanZ{tn)_1_1
881 vanC-2_1 1
882 vanX(tn)_1_1
883 acrB_1_1
884 mexB_1_2
885 I-qacA_1_1
886 sull_1_1
887 sul_1_1
888 cadBStalugd_1_1
889 mexA_1_1
890 acrR_1 1
891 emeA_1 1
892 acrA_1 1
893 rtn_1_1
894 abeXStrpmut_1_1
895 qacEdeltal_1_1
896 elkT-abcA_1_1
897 I-cadA_1_1
898 albA_1_1
899 wzm_1_1
900 msrCb_1_1
901 nov_1 1
902 wzt 1 1
903 wbbl_1_ 1
904 norA23 1 1
905 mexR_1 1
906 arr2_ 1 1
907 mreA 1 1
908 I-cadC_1_1
909 uvrA_1 1
910 CRD2_1_1
911 CDR1_1 1
912 CDR1_2 1
913 MET3_1 1
914 FET3_1 1
915 FTR2_1_1
916 MDR1-7_1 1
917 ERG11 1 1
918 SEC20_1 1
2864 aacA4ENCL 1 1
2865 AdeR-ACIBA_1 1

2866

adeA-ACIBA_1_1
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2867 aac(6p)-lb7_1_1
2868 adeB-ACIBA_1_1
2869 adeC-ACIBA_1_ 1
2870 AdeS-ACIBA_1_1
2871 blaL2_1_1

2872 blaMIR-3 1 1
2873 ampR_1_1

2874 ampC-ENCL_1 1
2875 blatl1 1 1

2888 sulll_1 1

2907 tetA-ACIBA_1 1
2908 tetR-ACIBA_1_1

d) controls and utility

SEQ ID NO | Probe
919 rbcl_1_1
925 rbcL_1_2
920 LDHA(hu)_1_1
921 GAPD(hu)_1_1
922 b-Act(hu)_1 1
923 ARHGDIA(hu) _1_1
924 PGKl(hu) 1 1
926 16SPa_1_1
927 23SEfaecium_2 1
928 16SStrepyog_1_1
929 16SStrepneu_1_1
930 16SStrepagalactiae_1_1
931 16SEfaecium_1_1
932 16SEfaecium_2_1
933 16SRNAEf_2_1
934 16SKpn_1_1
935 16SSa_3 1
936 16SRNAEf 1_1
937 16SShominis_1_1
938 16SShaemolyt_1_1
939 23SEfaecium_1_1
940 16SrRNAPrmi_1_1
941 16SrRNAPrvul 1 1
942 16SSa_1 1
943 16SKlox_1_1
944 p53_1_1
945 0135mihck_1_1
946 FAN_1_1
947 0270cap_1_1
2842 16SStrepdysgal_1_1

The DNA microarray of (1) is preferably suitable for
5 (I) identification of Staphylococcus aureus and comprises one or more or all gene
probes selected from SEQ ID NO:3-6, 31, 40, 50, 51, 58, 59, 63, 64, 66-69, 71,
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74, 76, 77, 79, 2902 and 2903, preferably at least one of the gene probes
represented by SEQ ID NO:71, 68, 4 and 69; and/or

(II) identification of Escherichia coli and comprises one or more or all gene probes
selected from SEQ ID NO:142, 144, 145, 148, 150-152, 160, 161 and 170,
preferably at least one of the gene probes represented by SEQ ID NO:145, 160,
161 and 170; and/or

(IIT1) identification of Staphylococcus epidermidis and comprises gene probes
selected from SEQ ID NO:174, 175, 177, 178, 180-182, 185-193, 198 and 199,
preferably at least one of the gene probes represented by SEQ ID NO:177, 178 and
190; and/or

(IV) identification of Staphylococcus haemolyticus and comprises one or more or all
gene probes selected from SEQ ID NO:211, 213 and 214, preferably at least one of
the gene probes represented by SEQ ID NO:211 and 214; and/or

(V) identification of Staphylococcus lugdunensis and comprises one or more or all
gene probes selected from SEQ ID NO:216, 217 and 219-221, preferably at least
one of the gene probes represented by SEQ ID NO:216, 219, 220 and 221; and/or
(V1) identification of Staphylococcus warneri and comprises one or more or all gene
probes selected from SEQ ID NO:224-228 and 230 preferably at least one of the
gene probes represented by SEQ ID NO:224, 226 and 230; and/or

(VII) identification of Staphylococcus saprophyticus and comprises one or more or
all gene probes selected from SEQ ID NO:222 and 223; and/or

(VIII) identification of Staphylococcus hominis and comprises one or more or all
gene probes selected from SEQ ID NO:2096, 194 and 229 (do hybridise with S.
hominis DNA) and 211 and 214 (do not hybridise with S. hominis DNA); and/or

(IX) identification of Candida albicans and comprises one or more or all gene probes
selected from SEQ ID NO:231-291, preferably at least one of the gene probes
represented by SEQ ID NO:232 and 249; and/or

(X) identification of Enterococcus faecalis and comprises one or more or all gene
probes selected from SEQ ID NO:308-310 and 312-342, preferably at least one of
the gene probes represented by SEQ ID NO:308, 310 and 314; and/or

(XI) identification of Enterococcus faecium and comprises one or more or all gene
probes selected from SEQ ID NO:377-393, preferably at least one of the gene
probes represented by SEQ ID NO:380 and 385; and/or



10

15

20

25

30

WO 2007/039319 PCT/EP2006/010132
- 50 -

(XII) identification of Klebsiella pneumoniae and comprises one or more or all gene
probes selected from SEQ ID NO:399, 401-404, 408-415, 417, 420-423, 425 and
427-431, preferably at least one of the gene probes represented by SEQ ID
NO:401, 410 and 430; and/or

(X1II) identification of Klebsiella oxytoca and comprises one or more or all gene
probes selected from SEQ ID NO:459 and 466-469, preferably at least one of the
gene probes represented by SEQ ID NO:459, 468 and 469; and/or

(XIV) identification of Pseudomonas aeruginosa and comprises one or more or all
gene probes selected from SEQ ID NO:470-485, 487-493 and 505, preferably at
least one of the gene probes represented by SEQ ID NO:471, 474, 488 and 505;
and/or

(XV) identification of Streptococcus pneumoniae and comprises one or more or all
gene probes selected from SEQ ID NO:523-591, preferably at least one of the gene
probes represented by SEQ ID NO:558 and 562; and/or

(XVI) identification of Streptococcus agalactiae and comprises one or more or all
gene probes selected from SEQ ID NO:606-639, preferably at least one of the gene
probes represented by SEQ ID NO: 606 and 619; and/or

(XVII) identification of Streptococcus pyogenes and comprises one or more or all
gene prbbes selected from SEQ ID NO:645-648, 652, 655, 656, 658 and 660,
preferably at least one of the gene probes represented by SEQ ID NO:645, 658 and
660; and/or

(XVIII) identification of Streptococcus mutans and comprises one or more or all
gene probes selected from SEQ ID-NO:687-701, preferably at least one of the gene
probes. represented by SEQ ID NO:687, 691 and 692; and/or

(XIX) identification of Proteus mirabilis and comprises one or more or all gene
probes selected from SEQ ID NO:706-710, 712-742 and 744-749, preferably at
least one of the gene probes represented by SEQ ID NO:721, 725 and 735; and/or
(XX) identification of Proteus vulgaris and comprises one or more or all gene probes
selected from SEQ ID NO:776-778 and 780-781, preferably at least one of the gene
probes represented by SEQ ID NO:776, 777 and 781; and/or

(XXI) identification of Acinetobacter baumanii and comprises one or more or all
gene probes selected from SEQ ID NO:2843-2863, preferably at least one of the
gene probes represented by SEQ ID NO:2858 and 2863.
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In a preferred aspect of present invention, the DNA microarray of embodiment (1)
is suitable for species specific identification of at least S. aureus and preferably
comprises gene probes selected from SEQ ID NO:3-6, 31, 40, 50, 51, 58, 59, 63,
64, 66-69, 71, 74, 76, 77, 79, 2902 and 2903, more preferably from SEQ ID NO:4,
68, 69 and 71, even more preferably comprises at least SEQ ID NO:71.

In a second preferred aspect, the DNA microarray is suitable for species specific
identification of at least S. aureus, E. coli, CoNS, Enterococcus sp., and/or

Candida sp., and preferably comprises gene probes selected from

a) SEQ ID NO:4, 68, 69 and 71, preferably SEQ ID NO: 71 for identification of S.

aureus,

b) SEQ ID NO: 145, 160, 161 and 170, preferably SEQ ID NO:145 for identification

of E. coli;

c) SEQ ID NO:177, 178 and 190, preferably SEQ ID NO:178 for identification of S.
epidermidis;

d) SEQ ID NO:60, 61, 70, 72, 78 and 125, preferably SEQ ID NO:78 for
identification of the genus Staphylococci including S. aureus;

e) SEQ ID NO:210, 224 and 2906, preferably 2906 for identification of CoNS;

f) SEQ ID NO:308, 310 and 314, preferably SEQ ID NO:310 for identification of

Enterococcus faecalis;

g) SEQ ID NO:380 and 385, preferably SEQ ID NO:380 for identification of

Enterococcus faecium;

h) SEQ ID NO:232 and 249, preferably SEQ ID NO:249 for identification of Candida

albicans;

respectively. These microorganisms are the prevalent microorganisms in clinical
samples and/or are of the highest diagnostic relevance. The probes listed under (a)

to (h) are the most reliable probes for identification of said microorganisms.

From above second preferred aspect, there can be selected a set of probes which is
even more preferred, namely SEQ ID NO:71, 2906, 145 and 249. A DNA microarray
comprising one, several or all of said four probes is suitable for species specific

detection or differentiation of
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(i) S. aureus if it comprises SEQ ID NO:71;

(ii) CoNS if it comprises SEQ ID NO:2906;

(iii) E. coli if it comprises SEQ ID NO:145; and/or
(iv) Candida albicans if it comprises SEQ ID NO:249.

This set of four probes thus forms an especially preferred set of probes for

embodiment (1).

There are some further sets of probes which are especially preferred for the DNA
microarray of embodiment (1). Namely, there are a few DNA microarrays which
form preferred aspects of embodiment (1). They are suitable for species-specific
identification and differentiation of the following sets of microorganisms and
therefore comprise at least the minimum number of probes which are necessary for

the species specific identification:

(A) S. aureus;

(B) Staphylococci including S. aureus and CoNS;

(C) set (A) or (B) additionally including E. coli;

(D) any of the sets of (A) to (C) additionally including C. albicans;

(E) any of the sets of (A) to (D) additionally including Enterococcus sp.;

(F) any of the sets of (A) to (E) additionally including Proteus sp. and/or P.

aeruginosa.
Sets (B), (C) and (D) are preferred, set (D) is especially preferred.

In addition, the DNA microarray of embodiment (1) may be suitable for additional
species specific identification or differentiation of one or more of Klebsiella
pneumoniae, Klebsiella oxytoca, Streptococcus pneumoniae, Streptococcus

pyogenes, Pseudomonas aeruginosa, Proteus mirabilis and Proteus vulgaris.

In a further especially preferred aspect, the DNA microarray of (1) is suitable for

(I) virulence determination of Staphylococcus aureus and comprises one or more or
all of the gene probes of group (b) selected from SEQ ID NO:100-141; and/or

(I1) virulence determination of Escherichia coli and comprises one or more or all of
the gene probes of group (b) selected from SEQ ID NO:153-173; and/or
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(I1I) virulence determination of Staphylococcus epidermidis and comprises one or
more or all of the gene probes of group (b) selected from SEQ ID NO:200-208;
and/or

(IV) virulence determination of Staphylococcus haemolyticus and comprises the
gene probe of group (b) represented by SEQ ID NO:215; and/or

(V) virulence determination of Staphylococcus lugdunensis and comprises one or
more or all of the gene probes of group (b) selected from SEQ ID NO:220-221;
and/or

(VI) virulence determination of Staphylococcus warneri and comprises the gene
probe of group (b) represented by SEQ ID NO:230; and/or

(VII) virulence determination of Candida albicans and comprises one or more or all
of the gene probes of group (b) selected from SEQ ID NO:292-307; and/or

(VIII) virulence determination of Enterococcus faecalis and comprises one or more
or all of the gene probes of group (b) selected from SEQ ID NO:343-376; and/or
(IX) virulence determination of Enterococcus faecium and comprises one or more or
all of the gene probes of group (b) selected from SEQ ID N0O:394-398; and/or

(X) virulence determination of Klebsiella pneumonia and comprises one or more or
all of the gene probes of group (b) selected from SEQ ID NO:432-448; and/or

(XI) virulence determination of Klebsiella oxytoca, and/or

(XII) virulence determination of Pseudomonas aeruginosa and comprises one or
more or all of the gene probes of group (b) selected from SEQ ID NQO:491-522;
and/or

(XIII) virulence determination of Streptococcus pneumoniae and comprises one or
more or all of the gene probes of group (b) selected from SEQ ID NO:592-605;
and/or

(XIV) virulence determination of Streptococcus agalactiae and comprises one or
more or all of the gene probes of group (b) selected from SEQ ID NO:640-644;
and/or

(XV) virulence determination of Streptococcus pyogenes and comprises one or
more or all of the gene probes of group (b) selected from SEQ ID NO:657-686;
and/or

(XVI) virulence determination of Streptococcus mutans and comprises one or more
or all of the gene probes of group (b) selected from SEQ ID NO:702-705; and/or
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(XVII) virulence determination of Proteus mirabilis and comprises one or more or all
of the gene probes of group (b) selected from SEQ ID NO:750-775; and/or

(XVIII) virulence determination of Proteus vulgaris and comprises one or more or
all of the gene probes of group (b) selected from SEQ ID NO:782-784.

In a further especially preferred aspect, the DNA microarray of (1) is suitable for
antibiotic resistance determination of (I) Staphylococcus aureus, (11) Escherichia
coli, (I1II) Staphylococcus epidermidis, (IV) Staphylococcus haemolyticus, (V)
Staphylococcus Ilugdunensis, (VI) Staphylococcus warneri, (VII1) Enterococcus
faecalis, (IX) Enterococcus faecium, (X) Klebsiella pneumonia, (X1) Klebsiella
oxytoca, (XII) Pseudomonas aeruginosa, (X1II) Streptococcus pneumoniae, (XIV)
Streptococcus agalactiae, (XV)  Streptococcus pyogenes, (XVI1) Streptococcus
viridans, (XVII) Proteus mirabilis, and/or (XVIII) Proteus vulgaris and comprises
one or more or all of the gene probes of group (c) selected from SEQ ID NO:785-
909; 2864-2875, 2888, 2907-2908 and/or

it is suitable for antibiotic resistance determination of (VII) Candida albicans and
comprises one or more or all of the gene probes of group (c) selected from SEQ ID
NO:910-918.

In a preferred embodiment, the microarray of (1) is suitable for identification and
characterisation, i.e. virulence and/or resistance determination, of the target
microorganism and comprises one or more or all of the gene probes of group (a)
and additionally one or more or all of the gene probes of group (b) and group (c)

for each organism as listed above.

If the identification and/or characterisation of S. aureus, E. coli and/or P.
aeruginosa is the aim of a test using the array, then the array comprises preferably
at least the core gene probes designated in example 1.7, more preferably all the
sequences listed in Tab. 2 and/or Tab. 6. Even more preferred, it consists of said

sequences.

The gene probes were considered as most preferable if they were i) known
previously to be species-specific, ii) bioinformatically selected to have the least
chance to hybridise with nontarget genes and iii) empirically proven to be specific in

a series of experiments (see Examples).

In a most especially preferred aspect, the DNA microarray of (1) comprises the

following gene probes, even more preferably consists of the following gene probes:
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(I) When the DNA microarray is suitable for identification and characterisation of
Staphylococcus aureus, it comprises

(a) the gene probes represented by SEQ ID NO:3-6, 31, 40, 50, 51, 58, 59, 63, 64,
66-69, 71, 74, 76, 77, 79, 2902 and 2903; and at least one of

(b) the gene probes represented by SEQ ID NO:100-141 and

(c) the gene probes represented by SEQ ID NO:785-909, 2864-2875, 2888, 2907,
2908.

(II) When the DNA microarray is suitable for identification and characterisation of
Escherichia coli, it comprises

(a) the gene probes represented by SEQ ID NO:142, 144, 145, 148, 150-152, 160,
161 and 170; and at least one of

(b) the gene probes represented by SEQ ID NO:153-173 and

(c) the gene probes represented by SEQ ID NO: 785-909, 2864-2875, 2888, 2907,
2908.

(IITI) When the DNA microarray is suitable for identification and characterisation of
Staphylococcus epidermidis, it comprises

(a) the gene probes represented by SEQ ID NO:174, 175, 177, 178, 180-182, 185-
193, 198 and 199, and at least one of

(b) the gene probes represented by SEQ ID NO: 200-208 and

(c) the gene probes represented by SEQ ID NO: 785-909, 2864-2875, 2888, 2907,
2908.

(IV) When the DNA microarray is suitable for identification and characterisation of
Staphylococcus haemolyticus, it comprises

(a) the gene probes represented by SEQ ID NO:211, 213 and 214; and at least one
of

(b) the gene probes represented by SEQ ID NO: 215 and

(c) the gene probes represented by SEQ ID NQO: 785-909, 2864-2875 2888, 2907,
2908.

(V) When the DNA microarray is suitable for identification and characterisation of
Staphylococcus lugdunensis, it comprises

(a) the gene probes represented by SEQ ID NO:216, 217 and 219-221; and at least
one of

(b) the gene probes represented by SEQ ID NO: 220-221 and
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(c) the gene probes represented by SEQ ID NO: 785-909, 2864-2875 2888, 2907,
2908.

(VI) When the DNA microarray is suitable for identification and characterisation of
Staphylococcus warneri, it comprises

(a) the gene probes represented by SEQ ID NO:224-228 and 230; and at least one
of

(b) the gene probes represented by SEQ ID NO: 230 and

(c) the gene probes represented by SEQ ID NO: 785-909, 2864-2875 2888, 2907,
2908.

(VII) When the DNA microarray is suitable for identification and characterisation of
Staphylococcus saprophyiticus, it comprises

(a) the gene probes represented by SEQ ID NO:222 and 223; and at least one of
(c) the gene probes represented by SEQ ID NO: 785-909, 2864-2875 2888, 2907,
2908.

(VIII) When the DNA microarray is suitable for identification and characterisation of
Staphylococcus hominis, it comprises

(a) the gene probes represented by SEQ ID NO:2096, 194, 229, 211 and 214; and
at least one of

(c) the gene probes represented by SEQ ID NO: 785-909, 2864-2875 2888, 2907,
2908.

(IX) When the DNA microarray is suitable for identification and characterisation of
Candida albicans, it comprises

(a) the gene probes represented by SEQ ID NO:231-291; and at least one of

(b) the gene probes represented by SEQ ID NO: 292-307 and

(c) the gene probes represented by SEQ ID NO: 910-918, 2864-2875 2888, 2907,
2908.

(X) When the DNA microarray is suitable for identification and characterisation of
Enterococcus faecalis, it comprises

(a) the gene probes represented by SEQ ID NO:308-310 and 312-342; and at least
one of

(b) the gene probes represented by SEQ ID NO: 343-376 and

(c) the gene probes represented by SEQ ID NO: 785-909, 2864-2875 2888, 2907,
2908.
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(XI) When the DNA microarray is suitable for identification and characterisation of
Enterococcus faecium, it comprises

(a) the gene probes represented by SEQ ID NO:377-393; and at least one of

(b) the gene probes represented by SEQ ID NO: 394-398 and

(¢) the gene probes represented by SEQ ID NO: 785-909, 2864-2875 2888, 2907,
2908.

(XII) When the DNA microarray is suitable for identification and characterisation of
Klebsiella pneumonia, it comprises

(a) the gene probes represented by SEQ ID NO:399, 401-404, 408-415, 417, 420-
423, 425 and 427-431; and at least one of

(b) the gene probes represented by SEQ ID NO: 432-448 and

(¢) the gene probes represented by SEQ ID NO: 785-909, 2864-2875 2888, 2907,
2908.

(XIII) When the DNA microarray is suitable for identification and characterisation of
Klebsiella oxytoca, it comprises

(a) the gene probes represented by SEQ ID NQ:459 and 466-469; and at least one
of

(c) the gene probes represented by SEQ ID NO: 785-909, 2864-2875 2888, 2907,
2908.

(X1V) When the DNA microarray is suitable for identification and characterisation of
Pseudomonas aeruginosa, it comprises

(a) the gene probes represented by SEQ ID NO:470-485, 487-493 and 505; and at
least one of

(b) the gene probes represented by SEQ ID NO: 491-522 and

(¢) the gene probes represented by SEQ ID NO: 785-909, 2864-2875 2888, 2907,
2908.

(XV) When the DNA microarray is suitable for identification and characterisation of
Streptococcus pneumoniae, it comprises

(a) the gene probes represented by SEQ ID NO:523-591; and at least one of

(b) the gene probes represented by SEQ ID NO: 592-605 and

(c) the gene probes represented by SEQ ID NO: 785-909, 2864-2875 2888, 2907,
2908.

(XVI) When the DNA microarray is suitable for identification and characterisation of

Streptococcus agalactiae, it comprises
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(a) the gene probes represented by SEQ ID NO:606-639; and at least one of

(b) the gene probes represented by SEQ ID NO: 640-644 and

(c) the gene probes represented by SEQ ID NO: 785-909, 2864-2875 2888, 2907,
2908.

(XVII) When the DNA microarray is suitable for identification and characterisation of
Streptococcus pyogenes, it comprises

(a) the gene probes represented by SEQ ID NO:645-648, 652, 655-656, 658 and
660; and at least one of

(b) the gene probes represented by SEQ ID NO: 657-686 and

(c) the gene probes represented by SEQ ID NO: 785-909, 2864-2875 2888, 2907,
2908.

(XVIII) When the DNA microarray is suitable for identification and characterisation
of Streptococcus mutans, it comprises

(a) the gene probes represented by SEQ ID NO:687-701; and at least one of

(b) the gene probes represented by SEQ ID NO: 702-705 and

(c) the gene probes represented by SEQ ID NO: 785-909, 2864-2875 2888, 2907,
2908.

(XIX) When the DNA microarray is suitable for identification and characterisation of
Proteus mirabilis, it comprises

(a) the gene probes represented by SEQ ID NO:706-710, 712-742 and 744-749;
and at least one of

(b) the gene probes represented by SEQ ID NO: 750-775 and

(c) the gene probes represented by SEQ ID NO: 785-909, 2864-2875 2888, 2907,
2908.

(XX) When the DNA microarray is suitable for identification and characterisation of
Proteus vulgaris, it comprises

(a) the gene probes represented by SEQ ID NO:776-778 and 780-781; and at least
one of

(b) the gene probes represented by SEQ ID NO: 782-784 and

(c) the gene probes represented by SEQ ID NO: 785-909, 2864-2875 2888, 2907,
2908.

(XXI) wWhen the DNA microarray is suitable for identification and characterisation of
Acinetobacter baumanii, it comprises
(a) the gene probes represented by SEQ ID NO:2843-2863; and at least one of
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(c) the gene probes represented by SEQ ID NO: 785-909, 2864-2875 2888, 2907,
2908.

The DNA microarray which is a preferred aspect of embodiment (1) can be
fabricated using textbook methods for microarray production, including printing
with fine-pointed pins onto the solid support, photolithography using pre-made
masks or dynamic micromirror devices, ink-jet printing or electrochemistry on
microelectrode arrays (Mdlller, H.-J., Roder, T., "Der Experimentator: Microarrays,
Spektrum Akademischer Verlag, Heidelberg (2004)). Preferred fabrication methods
are printing methods spotting the gene probes onto the solid surface of the
microarray. The attachment of the spotted DNA to the surface is achieved by
covalent or non-covalent binding, preferably by non-covalent binding, more
preferably by electrostatic interaction (ionic binding), most preferably by ionic
binding of the DNA to amino groups present on the surface of the solid support.
Any amino-functionalized microarray support can be used, but gamma aminopropy!l
silane (GAPS™) coated slides, especially UltraGAPS™ coated glass slides, are

preferred in present invention.

The amount of DNA per spot printed onto the array is from 0.1 to 15.0 ng,
preferably from 0.1 to 0.2 ng.

Thus, the present invention also pertains to a method for fabrication of a
microarray of embodiment (1), which method comprises spotting the gene probes

listed above to an appropriate solid support.

The sample of embodiments (1) to (4) may be any sample containing
microorganisms, including food samples, environmental samples and clinical
specimens. A sample which is a clinical specimen is preferred. The sample or clinical
specimen of embodiments (1) to (4) is preferably selected from the group
consisting of whole blood, serum, urine, saliva, liquor, sputum, punktate, stool,
pus, swabs, wound fluid and positive blood cultures, more preferably is whole blood
or a positive blood culture, most preferably is a positive blood culture. If blood
culture is used as DNA source, 0.5 ml positive blood culture is sufficient for
identification and characterisation of the microorganisms and bacteria present

without prior amplification of the target DNA.

Thus, the microarray of present application is
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(i) a robust diagnostic tool, detecting all tested bacterial reference strains and
clinical isolates;

(ii) sensitive enough to yield positive signals with e.g. only 20 ng of purified
genomic S. aureus DNA or 2 ug of DNA extracted from blood culture which contains
a high percentage of human DNA;

(iii) highly specific, distinguishing e.g. S. aureus from distantly related gram-
negative bacteria like Escherichia coli or Pseudomonas aeruginosa as well as from
closely related CoNS;

(iv) precise enough to identify virulence factors and antibiotic resistance
determinant genes without previous amplification by PCR.

Moreover, the whole procedure can be accomplished the same day after blood
cultures become positive (e.g. in the Bactec®). Rapid identification of the causative
pathogen in fungemia, bacteremia and sepsis is crucial for several reasons:

(i) appropriate antimicrobial therapy should be started as early as possible and
unnecessary treatment avoided;

(ii) the prognosis of the patients with sepsis may be improved; and

(iii) expenditures on antimicrobials and prolonged hospitalisation can be reduced.
The DNA microarray of embodiment (1) is especially suitable for diagnosis of

(i) bacteremia, fungemia or sepsis, wherein the device preferably comprises probes
for species specific identification of at least S. aureus, E. coli, CoNS, Enterococcus

sp., and Candida sp.;

(ii) respiratory tract infections, wherein the device preferably comprises probes for
species specific identification of at least Candida sp., S. aureus and P. aeruginosa;
and/or

(iii) urinary tract infections, wherein the device preferably comprises probes for
species specific identification of at least E. coli, Enterococci sp., Candida sp. and

Proteus sp..

With the gene-segment based microarray of (1) there is an excellent correlation
between genotypic detection of antibiotic resistance determinants and phenotypic
typing using conventional susceptibility testing. In one aspect of the invention, the
detection of the resistance genes mecA, blaZ, ermA, ermC, msrSA, aadD and aacA-
aphD by microarray hybridisation allows for reliable prediction of oxacillin, penicillin,

erythromycin, tobramycin and gentamicin resistance in a single assay.
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By microarray hybridisation according to present invention it is furthermore
possible to discriminate multi-resistant and multi-susceptible MRSA (strain MW2).
Multi-susceptible MRSA have been shown to be susceptible to tobramycin and
erythromycin (Polyzou, A. et al., J. Antimicrob. Chemother. 48:231-4 (2001);
Pournaras, S. et al., J. Clin. Microbiol. 39:779-81 (2001)).

In a preferred aspect of the invention, simultaneous comprehensive resistance
genotyping for oxacillin, macrolide and aminoglycoside resistance genes (preferably
mecA, aadD, aacA-aphD, ermA,B,C and msrSA) by microarray hybridisation allows
the rapid discrimination of muilti-resistant or multi-susceptible strains and in
consequence other therapeutic options with e.g. macrolides and may reduce
reliance on vancomycin (Polyzou, A. et al., J. Antimicrob. Chemother. 48:231-4
(2001); Pournaras, S. et al., J. Clin. Microbiol. 39:779-81 (2001)).

One preferred aspect of embodiment (1) is a DNA microarray for the identification
and characterisation of the three important bacteremia causing species
Staphylococcus aureus, Escherichia coli and Pseudomonas aeruginosa in a sample,
preferably in blood culture. The microarray allows simultaneous species
identification and detection of important virulence and antibiotic resistance genes in
a single assay. Preferably, this array consists of 2-20 species specific gene probes,
1-20 virulence gene probes and 1-20 resistance gene probes of at least 100 nt
length, more preferably of 200-800 nt length. One especially preferred embodiment
is an array comprising or consisting of the gene probes listed in Tab. 2. The probes
may be amplified from recombinant plasmids or synthesized by any other method
know in the art. These probes represent genes encoding house-keeping proteins,
virulence factors and antibiotic resistance determinants. Evaluation with 42 clinical
isolates, 3 reference strains and 13 positive blood cultures revealed that this DNA
microarray is highly specific in identifying S. aureus, E. coli and P. aeruginosa
strains and in discriminating them from closely related Gram-positive and Gram-
negative bacterial strains also known to be etiological agents of bacteremia. In
Example 1.6 and 1.7, this array was successful in identifying all tested 27 E. coli, P.
aeruginosa and S. aureus strains and in discriminating them from 21 closely related
Gram positive and Gram negative bacterial strains. There is a nearly perfect
correlation between genotypic antibiotic resistance by hybridisation to the S. aureus

resistance gene probes mecA (oxacillin/methicillin resistance), aacA-aphD
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(gentamicin resistance), ermA (erythromycin resistance) and blaZ (penicillin
resistance) and the E. coli resistance gene probes blaTEM-106 (penicillin resistance)
and aacC2 (aminoglycoside resistance) and phenotypic antibiotic resistance

determined by conventional susceptibility testing (Example 1.10).

One further preferred aspect of embodiment (1) of the invention is a DNA
microarray for the identification and characterisation of S. aureus in a sample,
preferably in blood culture. Evaluation with 10 clinical isolates, 6 reference strains
and 10 positive blood cultures revealed that this DNA microarray is highly specific
in identifying S. aureus and In discriminating them from closely related Gram-
positive and Gram-negative bacterial strains also known to be etiological agents of

bacteremia (Example 1.11).

The DNA microarray is - in the context of embodiment (2) - preferably used for in
vitro differentiation of a plurality of different microbial strains contained in one
sample and/or for species-specific identification of one or more microbial strain(s)
contained in a mixture of a plurality of microorganisms. The DNA microarray of
embodiment (1) is advantageous for this kind of use, as it allows the simuitaneous
determination of the presence or absence in the analysed sample of all those
microbial strains for which the device comprises species specific probes. The array
is also suitable for identification and determination of single or of a selection of
microbial strains in a mixture of strains, especially in a clinical sample containg
additional component, without prior isolation of the target strain. These advantages
(simultaneous determination and applicability to clinical samples and mixtures)
make the DNA microarray of embodiment (1) superior to conventional techniques

of DNA amplification for identification of microbial strains like PCR.

The method of embodiment (3) comprises - after isolating the total DNA (including
non-microbial DNA) from a sample - the steps of immediate labelling and
microarray-based detection of this isolated DNA with or without, preferably without,
further DNA amplification steps after the DNA isolation. It is one advantage of the
method (3) that it can be performed without said further DNA amplification steps,
i.e. the isolated DNA is labelled and applied to the microarray without prior
amplification. The use of a single protocol for all microbial species comprising all
steps of a microarray procedure including DNA preparation and DNA-chip

hybridisation, is essential for testing blood cultures or other clinical specimens,
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where the bacterial diagnosis is usually uncertain. Preferably, a DNA preparation
protocol employing sonication for simultaneous cell disruption and target DNA
fragmentation is the method of choice to increase the sensitivity of the microarray,
in particular towards low-copy number and/or plasmid encoded genes which may

be underrepresented in the target DNA.

The method of embodiment (3) is preferably a method for diagnosis of bacteremia,
fungemia or sepsis. Furthermore, the sample or clinical specimen used in
embodiment (3) is preferably blood or derived from blood, more preferably is a

blood culture. Most preferably, the clinical specimen is a positive blood culture.

To obtain positive signals in the method of embodiment (3), 100 pg of purified
genomic microbial DNA may be sufficient (lower detection limit), but preferably at
least 1 ng of said DNA should be present in the sample. Usually, at least 10 ng,
preferably at least 20 ng, more preferably at least 1 pg of purified genomic
microbial DNA or at least 1 ug, preferably at least 2 g of DNA extracted from blood
culture are required. 500 pul of positive blood culture yield enough DNA for several

hybridisations.

In a preferred aspect of the method of embodiment (3), the DNA isolated in step
(a) is labelled and applied to the analytical device without prior amplification,
preferably is labelled by random priming. In a further preferred aspect, the DNA
isolated in step (a) is fragmented before the labelling reaction. Both aspects

simplify and speed up the analysis in comparison to convention methods.

In the method of embodiment (3), the ratio of microbial DNA to total DNA isolated
from said sample or clinical specimen is less than or equal to 100 %, preferably is

from 1% to 99%, more preferably from 30 to 60%.

The labelling reaction of the method of embodiment (3) may be any DNA labelling
reaction known in the art. However, chemical labelling reactions consisting of
chemical attachment of a reporter molecule to the sample DNA and labelling by
integration of labelled nucleotides into the sample DNA are preferred. Preferably the
reporter molecules are fluorophores, more preferably are of the cyanine group of
fluorophores. Most preferably, the DNA is labelled with Cy3, Cy5 and/or Alexa Fluor
647 and Alexa Fluor 546. The ratio of bases to dye molecules (BDR) is preferably
less or equal to 60.
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The detection of the reporter molecule in the method of embodiment (3) of the
invention is preferably done by using a suitable detection system for the bound
reporter molecule. This detection system is preferably based on visualization of the
reporter molecule, more preferably on fluorescence detection. Furthermore, the

detection is preferably done by a microarray scanner or microarray reader.

In the method of embodiment (3) of the invention, the DNA microarray can be
substituted by any other solid support onto which DNA gene probes are attached in
a way permitting hybridisation of the DNA in the sample and subsequent detection
of the bound DNA. This includes the use of microtiter plates coated with one or
several DNA gene probes per well, of glass surfaces (like, e.g., microscopic slides)
with DNA spots, of filter paper disks, membranes, gold electrodes and beads
(particles with a diameter of from 1 nm to several um made of glass, plastic, metal
etc.) coated with DNA, etc.. The beads are preferably used in a multi-chamber
system, more preferably in a microfluidic multi-chamber system, wherein each
chamber contains a population of beads. Each bead has an attached DNA sequence
and the whole beads population in one chamber will carry the same DNA sequence,
each chamber corresponding then to a specific capture probe. The target DNA to be
analysed flows through the multi-chamber system and will hybridize with the
complementary DNA sequences attached to the beads. Beads could be also
attached to a surface by magnetic force, i.e. paramagnetic beads coupled with DNA
could be attached on the surface of the magnet and arrange in a lattice structure.
Complimentary, beads made of a magnetic material could be attached to an iron
surface. |

The use of the DNA coated beads or of a DNA microarray of embodiment (1) is
preferred. The use of a DNA array is especially preferred.

Thus, in one preferred aspect, in the method of embodiment (3) the analytical
device is a DNA microarray. In this case, the detection is preferably performed
using a DNA microarray reader. In a second preferred aspect, the analytical device
is a DNA coated bead or a set of DNA coated beads (plurality of DNA coated beads).
In this case, the application and/or detection step is preferably performed in a

microfluidic device.
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The kit of embodiment (4) of the invention may additionally comprise reagents for
the labelling reactions of embodiment (3) and/or reagents necessary for the

hybridisation step of the method of embodiment (3).

The present invention is described in more detail by reference to the following
examples. It should be understood that these examples are for illustrative purpose

only and are not to be construed as limiting the invention.
Examples

In the experimental examples described below, standard techniques of recombinant
DNA technology were used that were described in various publications, e.q.
Sambrook et al. (1989), Molecular Cloning: A Laboratory Manual, Cold Spring
Harbor Laboratory, or Ausubel et al. (1987), Current Protocols in Molecular Biology
1987-1988, Wiley Interscience. Unless otherwise indicated, all enzymes and kits

were used according to the manufacturers” specifications.

Example 1.1: Materials and Methods

Reference strains, clinical isolates and culture conditions: Bacterial reference strains

were obtained from the American Type Culture Collection (ATCC, Manassas, Va.),
the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ,
Braunschweig, Germany) or the network on antimicrobial resistance in
Staphylococcus aureus (NARSA, Herndon, Virginia). Clinical isolates were obtained

from the inventors” clinical routine microbiology laboratory.

The following bacteria were used for evaluation of the specificity of the microarray
in Examples 1.2-1.10: Staphylococcus aureus (ATCC 25923, NRS123 alias MW2, 5
clinical isolates), Staphylococcus epidermidis (5 clinical isolates), Staphylococcus
capitis (clinical isolate), Staphylococcus haemolyticus (clinical isolate),
Staphylococcus hominis (clinical isolate), Staphylococcus warneri (clinical isolate),
Staphylococcus auricularis (clinical isolate), Micrococcus spp. (clinical isolate),
Escherichia coli (ATCC 25922, 6 clinical isolates), Pseudomonas aeruginosa
(ATCC27853, 5 clinical isolates), Klebsiella pneumoniae (3 clinical isolates), Proteus
mirabilis (2 clinical isolates), Serratia marcescens (2 clinical isolates), Enterobacter
cloacae (clinical isolate), Enterobacter aerogenes (clinical isolate), Acinetobacter
baumannii (clinical isolate), Stenotrophomonas maltophilia (clinical isolate),

Enterococcus spp. (clinical isolate), Enterococcus faecalis (clinical isolate) and



10

15

20

25

30

WO 2007/039319 PCT/EP2006/010132

Streptococcus pneumoniae (clinical isolate). Bacterial strains and clinical isolates
were grown over night at 37 °C with constant shaking in 5 ml Luria-Bertani (LB)
broth or tryptic soy broth (TSB, 30 g/l, Merck) containing 3 g/l yeast extract.
Enterococci and streptococci were grown in 10 ml TSB plus yeast without agitation
under 5% CO,. Overnight cultures were harvested at 2,560 g for 10 min. After
discarding the supernatant the pellet was washed in 1 ml TE (10 mM Tris-HCI, pH
7.5 and 1 mM EDTA) and recovered by centrifugation at 17,900 g for 10 min. Cell
pellets were used for DNA preparation.

Blood cultures: Aerobic and anaerobic blood culture bottles (BACTEC®, Becton

Dickinson, Heidelberg, Germany) were inoculated with blood from patients with
suspected sepsis and placed in a BACTEC® 9240 blood culture system (Becton
Dickinson), a continuous-reading, automated, and computed blood culture system
that detects the growth of microorganisms by monitoring CO, production.
Incubation was performed according to the manufacturer's recommendations.
Bottles with a positive growth index were removed from the incubator, and aliquots
of 1 ml of the blood culture suspensions were taken aseptically with a needle
syringe. 1 ml-aliquots of the blood culture suspensions were mixed with 1 mi 0.1%
Triton®-X-100 and kept at room temperature for 5 min in order to disrupt human
blood cells. Bacterial cells were then harvested at 17,900 g for 10 min, pellets were
washed in 1 ml TE, recovered by centrifugation and used for DNA preparation. For
conventional identification and susceptibility testing, a second 1 mil-aliquot was
examined by Gram-stain and subcultured on agar plates. The organisms grown on
agar plates were characterised and tested for susceptibility using a VITEK-2 system
(bioMérieux, Inc., Nirtingen, Germany), Etest strips (AB BIODISK, Solna, Sweden)
or disk diffusion tests following the method recommended by the National
Committee for Clinical Laboratory Standards (NCCLS) (Standards, N.C.f.C.L.,
Approved standard M2-4a, Villanova, PA (1990)).

For microarray hybridisation experiments, DNA was prepared from 13 blood
cultures positive for S. aureus (4), S. epidermidis (3), S. pneumoniae (2), P.
aeruginosa (1), E. coli (2) and P. mirabilis (1).

Example 1.2: DNA preparation

Total cellular DNA was extracted and purified either by using the First-DNA All-
tissue kit (GEN-IAL GmbH, Troisdorf, Germany) following the instructions of the



10

15

20

25

30

WO 2007/039319 PCT/EP2006/010132
- 67 -

supplier or by enzymatic lysis followed by phenol/chloroform extraction. For the
latter protocol, cell pellets were resuspended in 500 pul lysis buffer (20 mM Tris-HCI,
pH 8.0, 2 mM EDTA, pH 8.0, and 1.2% Triton®-X-100) and lysozyme (Sigma,
Taufkirchen, Germany) was added to reach a final concentration of 0.8 mg/ml. In
addition, lysostaphin (Sigma) was added to a final concentration of 0.2 mg/ml to
promote staphylococcal lysis or mutanolysin (0.5 U/ul; Sigma) was added to lyse
Streptococci and Enterococci. After incubation at 37°C for one hour, cell lysates
were treated with Proteinase K (1 mg/ml; Sigma) for 1 hour at 55°C and then with
RNase A (0.2 mg/ml; Qiagen, Hilden, Germany) for 1 hour at 37°C. The volume
was increased by the addition of 200 ul TE and the salt concentration was adjusted
to 0.7 M by addition of 5 M NaCl. A 10% CTAB (cetyltrimethylammonium bromide)
solution in 0.7 M NaCl was added to a final concentration of 1% and incubated at
65°C for 20 min in order to release DNA from polysaccharide DNA complexes. DNA
was then extracted once with phenol/chloroform/isoamyl alcohol (25:24:1) and
once with chloroform/isoamyl alcohol (24:1) prior to precipitation with one volume
of isopropanol. After centrifugation at 17,900 g for 30 min, DNA pellets were
washed in 70% ethanol and resuspended in 50-100 ul TE.

Concentration, purity and size of the purified DNA preparations were determined by
UV-spectrophotometry (lambda 40, PerkinElmer, Boston USA) and 1% agarose gel

electrophoresis.

Example 1.3: DNA labelling

Total DNA from commercially available reference strains, clinical isolates and blood
cultures was labelled by a non-enzymatic chemical labelling method using the Label
It Cy3/Cy5 kits (Mirus, Madison, USA) or the ULYSIS Alexa Fluor 467 Nucleic Acid
Labelling Kit (Molecular Probes; Eugene, USA). Prior to labelling, each target DNA
was spiked with three gene segments (1 pl each, 30 ng/pl) amplified by PCR from

selected recombinant plasmids to serve as internal positive controls.

For labelling with the Label It Cy3/Cy5 kit 5 pg of high molecular weight DNA (>20
kb) were mixed with 7.5 pl reagent in a total volume of 50 ul and incubated for 2
hours at 37°C according to the recommendations by the supplier. After adjusting
the volume to 200 pl with H,O and adding 0.1 volume of 5 M NaCl, unbound label
was removed by precipitation with 2 volumes of ice-cold absolute ethanol for at
least 30 min at -20°C. The labelled DNA was recovered by centrifugation at 17,900
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g for 30 min. The pellet was washed with 70% ethanol and resuspended in 70 pl
TE.

For labelling with the Ulysis Alexa Fluor 647 kit, 1 pg DNA was denatured at 95°C
for 5 min, cooled on ice, mixed with 20 pul labelling buffer and 5 pl reagent and
incubated at 80°C for 15 min according to the instructions of the manufacturer.
Unbound dye was removed by ethanol precipitation as described above. The
relative labelling efficiency of a reaction was evaluated by calculating the
approximate ratio of bases to dye molecules (acceptable labelling ratios for nucleic
labelled DNA was
determined by measuring the absorbance of the nucleic acids at 260 nm and the
lambda40 UV-

spectrophotometer (PerkinElmer) and plastic disposable cuvettes for the range from

acid were <60). This ratio and the amount of recovered

absorbance of the dye at its absorbance maximum using a

220 nm to 1,600 nm (UVette; Eppendorf, Hamburg, Germany).

Example 1.4: Microarray construction

Cloned PCR-products were used to generate probes for the DNA microarray. All
together 120 gene segments representing virulence genes, antibiotic resistant
determinants and species specific metabolic and structural genes from S. aureus
(40), E. coli (31) and P. aeruginosa (49) were represented on the microarray (Tab.
2).

Tab. 2: Gene probes with SEQ ID NOs, function, gi numbers and primer sequences.
E. coli gene probes (1-31), P. aeruginosa gene probes (32-80), S. aureus gene
probes (81-120).

_ gene

far Sym- Function gi probe Primer forward Primer reverse

Noy bol number | SEQ ID [SEQ ID NO] [SEQ ID NO]

3 NO

Inner

1 lenvz |membrane  |as3286 | 143 ASCCTGGTGACGA ATCCGCCAGTTGCTT
osmosensor
Enterochelin T CTTT

2 |[fes(2) |esterase 145916 161 Zﬁ ATGCil’le(ég(]ZTCG gfgﬁ;?g] CAC
(siderophore)
Enterochelin T TIT

3 fes(1) |esterase 145916 160 :Ir‘cr;CTGgA[(igg;:]A cr gé'?;T'[AlG 2%8] CACCA
(siderophore)
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Bacteriophage
N4 receptor 145
. ! ATGGAATTGCGTCTI|AAGTTTAGCCACAGC
4 |nfrB |inner 16127994 GTTC [1237] AGG [1238]
membrane
protein
Putative
GACTCGGTACAGC |CTGACGTTGGGTATC
5 |vacH gli?;li:r:ane 16127994 148 GATTG [1242] TCG [1243]
Putative CTTTACGACGGTTC|AATCTTCCCTGCTGA
6 29X lenzyme 161279941 4149  [rccc [1244] AATG [1245]
Putative outer
TTGAAACTTCTTAC JAATTTCTAATGCAGC
7 peds ;f)’t‘;?r:a”e 16127994 150 LGecG [1246] |GTATTG [1247]
GTTTGGGACTTATT |CATCAGCCACAGTTI
8 |p1169 16127994 | 145  |GcTeTG [1230]  |CAAG [1231]
Putative outer ;
GAATACCAAAGCA |CCGAGATCGACAACA
9 b1202 g‘:glg;li)rl;ane 16127994 153 GATCGTC [1252] |GAG [1253]
. Flagellar H ACCACGACAGGTC |AGAGAGGCACCGTC
10 |iCh | htigen 8071787 144 [TTTATG [1234] [ACTAC [1235]
Aerobactin 165
. . CATCAGGCAGTTAT|AGTCGTCCTCCTGCA
11 jjucA sy.nthe5|s 474189 CCTGTC [1276] TTAC [1277]
(siderophore)
Aerobactin 166 HTCACAGCGGATAT|CACTTTGCTCCCAGA
12 |iucB sy.ntheS|s 474189 GGAC [1278] AATAC [1279]
(siderophore)
Aerobactin 167
. . AGACTGGGATTTG |AGACACCATCCTGCC
13 jiucC sy.nthe5|s 474189 GTCAAC [1280] TTC [1281]
(siderophore)
14 anG Adhesin, P-pili 42307 168 GGAGTATATTGCGT|AAGATTCACCATAGA
PP |hrotein GGGTAG [1282] |GGCG [1283]
Putative 151 ATAGCAGGGCTGT [GACACGGAAACCAA
15 |yciQ |membrane 16127994 [ TTGTATC ATTAAC
protein [1248] [1249]
Hypothetical 152 TATTGTCATCGCGC[TGTTGGGTTGAAAGA
16 ymcA | rotein 16127994 |JAGAG [1250] GTAGC [1251]
Genetic locus 154
necessary for
the production
of attaching
. CTAACTCATTGTGG |ICTTGTCATCGGTCAT
17 |eae f‘”‘.i effacing 1145852 TGGAGC [1254] |GTTG [1255]
esions on
tissue culture,
OM protein
adhesin
Enterotoxin 155 GGCGTTACTATCCT[TTTCCATACTGATTG
18 eltB | bunit B 145830 CTCTATG [1256] |CCG [1257]
156 TTTGTTGTTATTGG
19 |escR [Secretion 2897961 TACTTCATTC é‘(l;(é%AAQT;I‘gGTI‘ACT
[1258] [1259]
. 157 [TTACGCTTCCGATC [GAATACGTTTAGTTG
20 jescT [Secretion 2897961 ATAGTAG [1260] |AGGCG [1261]
] 158 AAGTGAAGAGGTA [TACCATCAGTATCCT
21 |escU [Secretion 2897961 ATGGCTG [1262] [TGGC [1263]
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Protein 159
secreted by GATGGTGACTCTAT|CCATACGATTCTGGA
22 |esPB | nteropathoge [16°7262 TGCAGG [1264] |CCTC [1265]
nic E. coli
Enterchemorrh 163
agic CTTGGAAATGTTGGTAAACTCCTTCGGTT
23 PlyA lescherichia  |P22328 TAAAGC [1272] |GAGC [1273]
coli hemolysin
Enterohemorrh 164
agic TCAATGCTGAAACT |ACTTAGCACCCAGTT
24 |AlyB leccherichia  |F247757 ATAAGGC [1274] |CGAC [1275]
coli hemolysin
Ishiga-like 171 [TTCTTCGGTATCCT HGTGAGGTCCACTTC
25 SLTIN | in type 1 [394950 ATTCCC [1288]  [TTCC [1289]
b [toxA- ﬁ;‘:t“_?;fji’f‘;f 148027 172 |AAATGGCGACAAATICTGGGTCTCCTCATT
L TPA : TATACC [1290]  |ACAAG [1291]
enterotoxin
Verotoxin-2 173
L7 |VT2va|variant, beta- | oo AAGAAGATGTTTAT |GATTCACAGGTACTG
B subunit, shiga- GGCGG [1292] GATTTG [1293]
like toxin
aminoglyco- 833
side-(3)-N- GACCGATCACCCTA|CGAAATGCTTCTCAA
28 |gacC2| otyitrans- 12769 CGAG [2612] GATAGG [2613]
ferase
5o |P/aTE [Class A beta- |, .| 815 [ACATCGAACTGGAT|TCTCAGCGATCTGTC
M-106lactamase CTCAAC [2576]  [TATTTC [2577]
Streptomycin 834 AAGTTTCATTGCCA [TAGACTGCGTTGCTC
30 |strB |resistance 17129524 GACG CTC
protein B [2614] [2615]
Dihydropteroat 887
e synthase, CATCGTCAACATAA [AATTCTTGCGGTTTC
31 pul | ifonamide  |17129524 CCTCG [2720] TTTC [2721]
resistance
'g‘i'g;"iiiesis 434 | CACTTTCCGTTATT [GAGGATGAGGATGT
32 lalgB (exoy Slveaceh |150990 GCCTC TGGC
XOpoly [1934] [1935]
aride)
Alginate 495
biosynthesis GACTGGCTGAATC |GCAGGTCGTACCAG
33 |algN | exopoly- 150999 GTCTC [1936] GAAG [1937]
saccharide)
Alginate 496 ]
biosynthesis ATTGTCGATGACGA[TTCAGGTAGAGCTG
34 algR | ayopoly- 151003 ACCTC [1938] GAAATG [1939]
saccharide)
Alkaline 491  |CATTGAAAGGTCGT|CGACGAAGTGGATA
35> [BprA | otease 45279 AGCG [1928] TTGG [1929]
Alkaline 492
GGTCAAGCACATC |ACTTCCTTGCGGTAC
36 laprE gggﬁ:gsoi 45279 CTAGTG [1930] [TCC [1931]
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Repression of 470
glycerol
metabolic CAAGCACAACAAG [TAGACCTCCGAAGA
37 9IPR |onzymes 1399486 AAATACG [1886] |GTTGC [1887]
(glp=glycerol-
3-phosphate)
6 |usko [oincs sz | %7 [CTSGGACGTIAGT [eTcTTGGCATTGAGT
. GTCATC [1944] TCG [1945]
protein
[Transcriptional 471
. GAGCGACCTTGGA |ATAAGACCCAAATTA
39 |lasRb |activator of 151325 TTCTC [1888] ACGGC [1889]
elastase
Extracellular 500
. . AAGAAGTCTCTGCTIACGATTTCCTCCACC
40 |lipA Itilgzc?élglycerol 45340 CCCC [1946] TGT [1947]
Lipophilic 501
a1 Doy g;‘;‘f;ga cor lag3as3 ATGGCAGTTTCAGT|CGAAATAGTCGTCCA
P ry 1c GTCG [1948] GCC [1949]
the expression
of active lipase
Multidrug 889
resistance CTCGACCCGATCTA|GTCTTCACCTCGACA
42 ImexA | otein Mexa [2816092 CGTC [2724] CCC [2725]
precursor
43 Orf25 |Dnal-like 4545242 503 GACCTGCTGTTCCAJAATTCACGGGTTTTIC
2 protein GTTG [1952] TCG [1953]
Regulatory 472
protein, ATGGATGCTCGGG [CTCAGCTACAGCCAC
440X\ oycerol 1393486 TACTG [1890] GAC [1891]
metabolism
45 |pa026|Hypothetical 15595198 473 GATCGTCTCTGCCCIACATTGATGGTGTCG
0 protein AGTC [1892] TCC [1893]
. 474 AGGAGAGAACATG [TCCTTGTCCCAGTAG
46 ‘2’5057 Hg'opt‘;f;‘et'ca' 15595198 AGTCGC TTACC
P [1894] [1895]
47 |pal04|Hypothetical 15595198 477 AGGCATCCATCGA |AACGTCCGAGCAGG
6 protein GCTAC [1900] ATAC [1901]
48 lpa106 |Hypothetical 15595198 478 GCGAGGAGGTATT |CCCTTCTGCGAGTAG
9 protein CGACA [1902] TGTT [1903]
49 |pa184|Hypothetical 15595198 479 AAGGACTTCTGGTC|ICAGGAACAGGTGCT
6 protein GGTG [1904] CGTAG [1905]
50 lpa408|Hypothetical 15595198 481 CGAGCACCAATATC|GAGCCGTAGGTGTT
2 protein GAAC [1908] ATCG [1909]
Necessary for 504
formation of CCTGCTCAACACCT [GTCGAACAACGCGA
o1 pchG liderophore  [+325021 TCTATC [1954]  |ACAG [1955]
pyochelin
Phenazine 505
biosynthesis
. GTTGAAAGGGTTTA|AATTTCTGCATCGGG
52 |PhzA [proteins (low |5616088 CCGAC [1956] TTC [1957]
molecular
weight toxins)
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Phospholipase 507
- GACTTCGCTGTTCG|TCGGTTCGAGTTCAT
53 |PLC |C (heat I_ablle- 151492 ACTTC [1960] AGC [1961]
hemolysin)
Non-hemolytic 508
- GTGTTCCAGGTGTT|GATAGACGTTGTCCT
54 |p/cN Ehosphollpase 151497 CGAC [1962] TGACC [1963]
Phospholipase 509 ACAACCTGGAACA |CGACTCTTGCGCGTA
>3 IR |C regulation  |[F>149° GCAACT [1964] _[TTC [1965]
Phosphoenolpy 485
ruvate-protein GAAGTGAACTCCG [TCGAGCATCATCAGG
56 [PStP 11 osphotransf [F232246 CCAAG [1916]  [TAGAC [1917]
erase
AIR 486
carboxylase 11, TCGAGAAGTCGAT |CTTGCCGTAGTGATG
57 purk o rine 1621599 GTTCAAG [1918] |CAG [1919]
biosynthesis
Rhamnosyl- 518
transferase
involved in AGTCTGTTGGTATC|[CTCCAGGTCGAGGA
58 VhIA | o mnolipid  [1°2°02 |GGTTTG [1982]  |AATG [1983]
biosurfactant
synthesis
Rhamnolipid 520 [ TTCGATTACTACGC |GGTCCATTGCAGGAT
29 |rhiIR regulation 1117916 CTATGG [1986] [cTC [1987]
Exotoxin A 522 GTGCGCTACAGCT |CTTGCCTTCCCAGGT
60 [toxA | Lo cursor 15595198 ACACG [1990] ATC [1991]
DNA helicase 487 AGACCTACAACAAG|TGAGGATAGTCCCTT
61 |wvrDIly o 3249556 GTTTCG [1920] |cGC [1921]
Autoinducer 488
. ATTCCTCTCTGAAT |AATATCTTCATCGCC
62 |vsmI synth_eSIS 695153 CGCTG [1922] AGTTG [1923]
protein
Secretion 490
protein,
63 |xenx translocation 45433 TTCAACCTCAACGG [TGCAAGGTACTCACC
P of exoproteins ACTG [1926] AGC [1927]
across outer
membrane
Exoenzyme S, 497 CGTTTGGGACAGA |GATACTCTGCTGACC
64 |Ex0S |oecreted toxin [13892017 TTGAG [1940]  ITCGC [1941]
Ferripyoverdin 498 AATGCGATAACCATICCGTCGTACTGGAA
65 |PVA e receptor 1633044 CAGC [1942] GTTG [1943]
66 |pa062 [Hypothetical 15595198 475 AGGAGCAACTGAA |[TCTGCCTTTACCCAG
5 protein GCGAC [1896] GAC [1897]
67 |pa063|Hypothetical 15595198 476 AAGGTTGGCAGGA |[CTAGTGGCGAAATTG
6 protein [TCAAC [1898] AACAG [1899]
68 |pa386|Hypothetical 15595198 480 TTCCCTAACGAATG |CGTTGCTCCCTCATA
6 protein CTGTC [1906] CAC [1907]
Phenazine 506
biosynthesis
. ATGCTCGATAATGC|TTCTCGTAGTAACCC
69 |PhzB |proteins (low |5616088 TATTCC [1958] TCGG [1959]
molecular
weight toxins)




WO 2007/039319

PCT/EP2006/010132

— 73 _
Type IV pilin, 482
involved in
. A . GCTTTACCTTGATC [TCAATAGAGCCAGTC
70 pilAp - |twitching 18535593 GAACTG [1910] |ACACC [1911]
motility and
attachment
type IV pilin, 483
involved in
. . : TGCCGTGAGTGAA |CGTAGTTGGCTTTCC
71 |PilAp2 twnt;hmg 21629637 ATCAG [1912] AGTT [1913]
motility and
attachment
72 e E:I;nenesis 18535591 484 GGTATCAACCCACT|GTCCAGAGCTTCTAC
P ge! AAAGGTC [1914] |CAGAG [1915]
protein
Pyoverdine 510
GTCAAGGGTGTTG |[CTCTGCACAAACTCA
73 |pvdD sy.nthetase D |1633044 TCTGC [1966] GGG [1967]
(siderophore)
24 ipyocin|PyocinS1, 286179 512 CTTCAGTTCCGAGA|GTAACGAACGCTATC
S1 bacteriocin I TGCC [1970] GGG [1971]
. [Immunity 513 ATATACGGAAAAAG
75 2’1’?;7’” protein of 286179 AGTTTCTTGAG ﬁfgﬁzg?fégrf' r
pyocin S1 [1972]
ipyocin . 514 [ TATACGGCTTCAGA[TGGCATAAGTATTGG
76 [25 [PyocinS2 286182 STTTCC [1974] . |CAG [1975]
pys2( . 515 [ TCGCCAATAAGAAGIAGTGGTACTCGAAG
77 1) PyocinS2 15595198 AAATTG [1976] |GGTTCT [1977]
pys2( . 516 ATCCAGTATATTCC [TGCAATTTCTTCTTAT
/8 [5) " |PyocinS2 15595198 TGCTCG [1978] [TGGC [1979]
Lo |30 f‘(')‘_’g:g L;S) 636003 217 IATCGTTCTGGTCTT |ACCAAAGAGTGTTGA
3 . gen. CCTTG [1980] TAGCC [1981]
biosynthesis i
Rhamnosyl- 519
transferase
involved in AACGCTTTCTCGAT |GATACTGTGCGGTTG
80 hiB | hamnolipid  [1°2°02 CAGG [1984] TGA [1985]
biosurfactant
synthesis
Factor 801
essential for TACAGTCATTTCAC [TCACGCTCTTCATTI
81 emA | othicillin [1229298 GCAAAC [2548]  |AGTTCT [2549]
resistance
Factor 825
essential for TGACTTCGGATGA |GCTGTTAATTGTTGT
82 [fmhA | ethicillin~ [Y°74232 GTTCAAT [2596] [TGCTTT [2597]
resistance
Factor 818
essential for
L CTCACCCAAATGGA|ICTTGCTTTTCAGATG
83 |fmhB mthncHIm 4574234 GATTTA [2582] TTTCC [2583]
resistance,
putative
DNA gyrase 60 AGGCTCGTATGATT|GGTTTTGAGCACGAT
84 19¥A |subunit A 296393 GAAAAA [1066]  |ATGTAG [1067]
DNA gyrase 61 [ TTGGCACAACTGATI|AAAAATCGTTCAAAG
8> 19¥B |subunit B 296393 AAGACA [1068]  [TGCTC [1069]
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86 |hemB Porphobilinoge 2589180 62 ATCATCAGCGACAA ACTATAX?'(C::'?‘FETCGA
ne synthase TGAGAG [1070]
[1071]
Oxygen- 65
independent TCTTCCATTCTCTC [AGACCATGTATGTAG
87 lhemN | oroporphyrin|t 4349226 AGTCAAA [1076] |GTGGC [1077]
ogen oxidase
. 120 |GTCAGCTCAGTAAC|GTAGCGAAGTCTGG
88 |hla  Ja-Hemolysin 46763 AACAACAC [1186] [TGAAAA [1187]
. . 68  [TGCATCTTCCATTT |GTCATTGTCCTTTGT
89 |ip  |Lipase 393265 TAATAGC [1082] [TGGTT [1083]
o-Succinyl- 69
cIny'- TTGACAGCTTTGCA |GGCTTTGTTGCTTTT
90 |menC |benzoic acid 1255258 TTTTTA [1084] AATGA [1085]
synthetase
N-acetyl- 125
- AAGTTGCTCAAATA [TGATGTTAGCCCAAT
91 [NAG g(leucosamlmda 2506026 CAAGCTG [1196] |CTACA [1197]
oy |MOrA2 %”S'Irs‘?:r’]'z 1115706 904 IGGTTACTTGTTGCT [CGTAATCGCAATCGA
3 : GCTTTT [2754]  |AATA [2755]
protein
71  [TGGCTATCAGTAAT |[GAATCAGCGTTGTCT
93 |nuc |Nuclease 46623 GTTTCG [1088] TCG [1089]
RNA poly- 73
TGGAAGACATCGT [TGGATCAAAGAAACG
94 rpoB merase B- 677848 AAACGTA [1092] [TGAAT [1093]
subunit
DNA-3- 81
. ITTTGATTTATCTTC|CATTCATTTTATTCCC
95 |tag methy_ladenme 6434027 TGACGG [1108] ACCT [1109]
glycosidase
942 [TCTCTGATGTTAGC [TCAGGCTTTCGCCCA
96 |16SSal16S rRNA 46498 GGCGG [2830]  ITT [2831]
Clumping 4 TAGCATAGCAACAA|GTTTTGACCTGAAGC
37 [efB Jeactor B 3393010 ACAGTGA [954] [TGTATC [955]
Epidermal celt 113 AAAGATAGTTCTAA
98 |EDIN |differentiation [152997 GATAAATGGTC g?.fg?ﬂ?gGGTCT
inhibitor [1172]
oo [elkT- |2NUDIONE i3 896 |ATTAGAAATTGCGA|AGCGTGTCATATCCT
abca |°P CTGGTG [2738] [TCATC [2739]
tranlocator
Biosynthesis of 58
epip- | 2ntibiotic CTTAGATGTCCCAT [GTCAAACGAGTGCTA
100 |pcap :5;?,?;“"“; 21204850 GCTGAT [1062] |ATGGT [1063]
protease
Lipase 59
precursor; TTCAATAGGCGTG [TTATCTGTCGGTTTC
1011geh | 1 cerol ester |123019 GTGTC [1064]  [TCTGG [1065]
hyderolase
ABC 907 [TACGATGACACCA |ATCGACAAAACGTAC
102|mreA | onsporter  |/°48683 GTCTTTG [2760] |AGGAT [2761]
UDP-N- 70
103 Imurc [Bcetylmuramo |5 o GTATTATTGCTTGG |GGATATTTCTTTCGT

yl-L-alanine
synthetase

GGTGAT [1086]

GCTGT [1087]
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126 TGTTATTATTCTCA
104 |sak  |Staphylokinase|47425 TTTTCTTCAAT ATGCTCTGATAAATC
TGGGA [1199]
[1198]
127 T TTTTCAGAGTTAATC
105 |sea Enterotoxin A 153120 ATTCATTGCC GTTTTATTATC
CTAACG [1200] [1201]
. 129 AATTTTTGGCACAT [CTTTTATGTCTAGTT
106 |secl |Enterotoxin C }46566 GATTTA [1204] CTTGAGCTG [1205]
Exfoliative 115
. [TTTTAGCAGCGTCA |[CTGATCCAGAGTTTC
107 letb toxine B 153011 ATTTTT [1176] CTACCT [1177]
precursor
- . 128 CGTAGATGTGTTTG|CTTGAGCAGTCACCT
108 |seb Enterotoxin B |152999 GAGCTA [1202] TTTTC [1203]
80 [ TGATATTGGAAGAT
Iron transport ITGACAATCGCTTTAT
109 |sstC protein 3724154 ATTAGCATAGA TCATTT [1107]
[1106]
'Toxic shock 138
TTTTTATCGTAAGC |[CAATAACCACCCGTT
110 |tst fg/)r(\i?]rome 18266750 CCTTTG [1222] TTATC [1223]
Bifunctional 843
111 aacA- jaminoglyco- 3676412 AGATTTGCCAGAACITGTTGCATTTAGTCT
aphD |side modifying ATGAAT [2632] TTCCA [2633]
enzyme
Aminoglyco- 837
. GCTATTGGTGTTTA |CTGATTGCTTAACTG
112 jgadD [side acetyl 21623792 TGGCTC [2620] CTTCA [2621]
transferase
3'5'-amino- 840
113 aph- |glycoside 1272325 GAGAATATCACCG |GCTCGACATACTGTT
A3 acetyl- GAATTGA [2626] |CTTCC [2627]
transferase
827 [ TGCTTTAGTTTTAA [TCCTTCATTACACTC
114 |blaZz |B-lactamase 1575124 GTGCATGT [2600] TTGGC [2601]
Chlorampheni- 862
AGAAAATTGGGATA|CTGCAAGGCAACTG
115jcat  col acetyl- 46651 GAAAAGAA [2670] |GTAT [2671]
transferase
S1 dihydro- 859
CAATTACCTTGGCA |CCCTTTTCTACGCAC
116 |dfrA [folate 3676404 CTTACC [2664] TAAAT [2665]
reductase
rRNA 852 CCAGAAAAACCCTAIAAAGAACACGATATT
1171ermA | ethylase 13785452 AAGACA [2650] |CACGG [2651]
118 lermc [Adenine 4138444 sde ?‘?ﬁﬁAGchr%iAACT CAACAAGTTTATTI ]
methylase [2638] CTGTAGTTT [2639]
119 [T157= ?:tcutra?claﬁs 3892641 85%  [GACAGATTTTCGAT [CCTTTTTGTITTGAT
A . CCCTTA [2654] GCACT [2655]
. resistance
Penicillin bin- 802 AGTTGTAGTTGTCG|[TGAAGTCGCTTTTCC
120mecA ing protein 2' |13785452 GGTTTG [2550]  [TAGAG [2551]

S. aureus, E. coli and P. aeruginosa genes were selected from the literature and

databases, and compared by BLAST analysis to all other sequences available in the
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NCBI database. Primers were designed to amplify gene segments of 200-810 bp
length and devoid of apparent homology with genes of other bacterial species and
Homo sapiens. Gene segments were amplified by using the puReTaq Ready-To-Go
PCR beads (Amersham Biosciences, Freiburg, Germany) and cloned into the pDrive
Cloning Vector (Qiagen, Hilden, Germany) according to the recommendations of the
suppliers and transformed into competent Escherichia coli (XL-1-Blue) cells using
the calcium chloride protocol (Sambrook, J., Russel D.W., Molecular Cloning: A

Laboratory Manual. Cold Spring Harbor Laboratory Press, NY (2001)).

For quality control purposes, all gene probes were partially sequenced and verified
(with the BigDye kit 1.1 and an 377 DNA sequencer; Applied Biosystems, Foster
City, USA). All sequences obtained were identical or substantially identical (>90%
sequence identity) to those obtained from the database.

For DNA-probe production 120 recombinant plasmids containing S. aureus, E. coli
and P. aeruginosa gene segments were used for re-amplification. Amplicons were
purified and spotted in 4 replicates per slide on UltraGAPS™ Coated Slides (gamma
amino propyl silane coated slides, Corning, NY, USA). Approximately 1 nl DNA (with
a concentration of about 0.1 to about 0.2 ng/nl) per spot was spotted onto the slide

with a Biorobotics Microgrid Microarrayer (Genomic Solutions, Ann Arbor, MI, USA).

Example 1.5: Hybridisation and scanning

All experiments described represent dual co-hybridisations of two different target
DNA samples labelled respectively with Cy3, Cy5 or Alexa647. After removal of
unbound label, Cy3 and Cy5/Alexa647 labelled DNAs were pooled and mixed with
10 pg of Salmon Sperm DNA and 50 pg of poly-A-DNA. The mixture was frozen in
liquid nitrogen and lyophilised in the dark. Prior to hybridisation the target DNA was
reconstituted in 33 pl H,O and 55 ul 2x hybridisation solution (Memorec Biotec
GmbH, Cologne, Germany) and chemically denatured with 11 pl denaturation buffer
D1 (Mirus) and neutralized with 11 ul buffer N1 (Mirus) according the instructions
of the supplier. Hybridisation was automatically performed with a TECAN
Hybridisation Station (HS400, TECAN, Salzburg, Austria). The arrays were
prewashed at 60°C for 1 min with 0.2% SDS and 4x SSC and prehybridised in 120
Ml denatured prehybridisation buffer (Memorec) for 30 min at 60°C at mild
agitation. After injection of 110 pl labelled DNA, hybridisation was performed at

60°C for 18 hours at mild agitation. The arrays were washed at 50°C in primary
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wash buffer (Memorec) - five cycles of 1 min wash time and 30 s soak time - and in
secondary wash buffer (Memorec) - five cycles of 20 s wash time and 30 s soak
time -, and finally dried at 30°C with N, (2.7 bar) for 3 min. Hybridised arrays were
scanned with a Scan Array 5000 laser scanner (PerkinElmer). Laser light of
wavelengths at 532 and 635 nm was used to excite Cy3 dye and Cy5/Alexa647
dye, respectively. Fluorescent images were analysed by the ImaGene software
(BioDiscovery, El Segundo, CA, USA).

Example 1.6: Specificity

In order to allow the simultaneous and rapid identification of S. aureus, E. coli and
P. aeruginosa grown in blood culture specimens from septicemic patients, a
microarray comprising a set of 40 S. aureus, 31 E. coli and 49 P. aeruginosa gene
probes of 200 to 810 bp length was developed (Tab. 2).

The specificity of the DNA-chip was validated firstly (compare Example 1.1) with 45
well characterised clinical isolates and reference strains of the three target species
as well as other related bacteria and secondly (compare Example 1.2) with 13 blood

cultures from sepsis patients.

In all assays, three PCR-amplified DNA-segments, which had been added to each
DNA preparation as a positive control, hybridised with the corresponding probes,
indicating that labelling and hybridisation had performed efficiently.

Hybridisation experiments with S. aureus, E. coli and P. aeruginosa target DNAs,
respectively, revealed épeciﬁc hybridisation with the species-specific gene probes
(Fig. 1). There was no cross-hybridisation between the three species with the
exception of the S. aureus 16S rRNA gene probe (16SSa, Fig. 1C), which hybridised

also with E. coli and P. aeruginosa target DNA.

Identification of E. coli, P. aeruginosa and S. aureus reference strains, clinical
isolates and blood cultures (BC) by microarray analysis corresponded by 100% with
the conventional identification results (Fig. 1).

Example 1.7: Detection and discrimination

Example 1.7A: Detection and discrimination of E. coli

All DNA samples from 9 E. coli strains hybridised always with seven E. coli gene
probes (envZ, fes (1) and (2), nfrB, yacH, yagX, ycdS) (Fig. 1A, columns 19 to 27);
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in the following these genes are designated as core genes. With 14 E. coli gene
probes variable hybridisation was observed including the antibiotic resistance gene
probes bla-TEM106, sul, strB and aacC2. Such a variable hybridisation profile is
expected for antibiotic resistance genes since acquired resistance to antimicrobials
is strain specific. For 11 E. coli virulence gene probes (eae, eltB, escR, escT, escU,
espB, hlyA, hlyB, SLTII, toxA-LTPA, VT2vaB) no hybridisation signals were detected
with any of the tested E. coli isolates and blood cultures. Since these virulence
genes are known to be specific for particular E. coli pathotypes (Bekal, S. et al., J.
Clin. Microbiol., 41:2113-25 (2003)), it was not surprising that they were not
present in the tested strains. The eae, esc and esp genes for example are encoded
on a chromosomal pathogenicity island, which is typical for enteropathogenic E. coli
exhibiting the unique virulence mechanism known as attaching and effacing (AE)
(Elliott, S.]. et al., Mol. Microbiol., 28:1-4 (1998)). The alpha-hemolysin (hAly)
operon is encoded on a large plasmid of enterohemorrhagic E. coli strains (Schmidt,
H. et al., Infect. Immun. 63:1055-61 (1995)).

Example 1.7B: Detection and discrimination of Pseudomonas aeruginosa

DNA samples obtained from P. aeruginosa uniformly hybridised with 32 out of 49 P.
aeruginosa specific gene segments including the mexA gene probe (core genes).
Variable hybridisation was observed with 17 probes allowing for discrimination of

individual P. aeruginosa isolates (Fig. 1B, columns 12 to 18).

Example 1.7C: Detection and discrimination of S. aureus

Hybridisation experiments performed with 11 S. aureus target DNAs revealed
signals in all assays with 16 S. aureus gene segments (core genes) (Fig. 1C,
columns 1 to 11). Variable hybridisation was observed with 14 S. aureus gene
probes including the 6 antibiotic resistance gene segments aadD, aacA-aphD, blaZ,
dfrA, ermA and mecA and the virulence genes sak, sea, secl and EDIN. The gene
probes geh, mreA, clfB and elkT-abcA hybridised with 8, 10 (mreA and c/fB) and 6
target DNAs respectively. However, PCR amplification of the four genes was
positive for all 11 S. aureus target DNAs (not shown) suggesting that the four
genes were present in all strains investigated and that these gene probes did not

allow reliable detection of the four genes in S. aureus.

No hybridisation was observed with 10 probes including the toxin genes seb, tst

and etb. In contrast to the community-acquired, multi-susceptible MRSA strain
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MW?2 that hybridised to mecA and b/aZ only, all six clinical MRSA strains showed the
same multiresistant hybridisation pattern and their DNA hybridised to ermA
(erythromycin resistance), mecA (oxacillin resistance) and the aadD gene
(tobramycin resistance). As for the majority of multiresistant MRSA strains the
ermA and aadD genes were shown to be located upstream and downstream,
respectively, of the mecA gene in the mec chromosomal region (Chambers, H.F.,
Clin. Microbiol. Rev., 10:781-91 (1997); Polyzou, A. et al., J. Antimicrob.
Chemother., 48:231-4 (2001)). Hybridisation to the core gene probes permitted
the identification of S. aureus, while hybridisation to antibiotic resistance gene

probes allowed for discrimination of strains.

Example 1.7D: Discrimination of £. coli, P. aeruginosa and S. aureus from related

bacterial species

Co-hybridisation experiments performed with related bacterial species confirmed
the high specificity of the DNA-chip (Fig. 1): For S. epidermidis and all other
Coagulase-negative staphylococci, cross-hybridisation was observed only with the
S. aureus 16S rRNA gene probe (16SSa, Fig. 1C) and several common
staphylococcal antibiotic resistance determinants (aadD, aacA-aphD, aph-A3, blaZ,
cat, dfrA, ermA, ermC, mdrSA, mecA) (Fig. 1C, columns 28 to 36). There was no

cross-hybridisation with other metabolic or virulence genes of S. aureus.

The Micrococcus spp. isolate showed no hybridisation with the DNA-chip (column
53). Streptococci (column 56 to 58) and enterococci (columns 54 and 55) showed
hybridisation with the staphylococcal 16S RNA gene probe and once with the
staphylococcal aph-A3 aminoglycoside resistance gene probe (Enterococcus spp.)
(Fig. 1C). Out of 12 strains of seven Gram-negative species (columns 41 to 52),
two hybridised with the S. aureus 16S rRNA gene probe (Klebsiella pneurnoniae and
Proteus mirabilis, Fig. 1C, columns 41 and 47) and one clinical isolate of Proteus
mirabilis hybridised with the E. coli resistance genes bla-TEM106 (B-lactam
resistance), sul (sulfonamide resistance) and strB (streptomycin resistance) (Fig.
1A, column 42). Serratia, Stenotrophomonas, Acinetobacter and Enterobacter
species showed no cross-hybridisation with any gene probe.

Example 1.8: Sensitivity

While the majority of P. aeruginosa probes allowed unambiguous identification,

some probes showed variable hybridisation patterns when microarray hybridisation
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was performed with different target DNA samples prepared from the same isolate

(Tab. 3).

Tab. 3:

preparations of Pseudomonas aeruginosa isolates.

Microarray hybridisation signals obtained with different target DNA

Isolate

Cc4a242 C3853 C3045 C3755
DNA
amount 130° 3822 1350° | 510° >2400°| 550° 2950° | 1180° >1600°
[ng]
BDR® 22 75 48 29 30 90 41 139 40
No. of
hybridised 38 31 43 36 41 34 38 41 43
gene (88%) (72%) (100%) | (88%) (100%) | (89%) (100%)|(95%) (100%)
probes

2 Labelled with Alexa647

® Labelled with Cy3 or Cy5

¢ BDR: Base to dye ratio; number of nucleotides per one dye molecule

9 Number of signals obtained with P. aeruginosa capture probes (total 49) after hybridisation
with different DNA preparations. The percentage of specific hybridisations is compared to
the highest humber of signals obtained for each isolate (100%).

Successful hybridisation with strong fluorescent signals depends on efficiency of
DNA labelling (ratio of bases per one dye molecule) and amount of labelled DNA.

For the different target DNA preparations of four clinical isolates, variable
hybridisation was observed with 14 gene probes (uvrDII, vsmlI, pal069, rhIR, rhiA,
rhiB, 1046, pyocinS, pyocinS1lim, plcR, plcN, PHZb, rbf303 and pIIApZ2).

example, for three different DNA preparations of isolate C4242, hybridisation to

For

Pseudomonas-gene probes varied from 31 to 43 probes, respectively, depending on
the labelling efficiency and amount of DNA (Tab. 3). The lowest number of signals
was detected with 382 ng target DNA, that, however, showed a high base to dye
ratio of 75. Overall, the results suggest that varying amounts of DNA and base to
dye ratios influenced the hybridisation results of few gene probes. However,
irrespective of the varying quality and quantity of the labelled target DNA, 35 of the
49 P. aeruginosa gene probes showed robust hybridisation results in all performed

experiments.

Example 1.9: Detection and characterisation of pathogens in blood cultures
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Although DNA prepared from blood cultures comprises a mixture of human and
bacterial DNA, the resulting hybridisation signals obtained with DNA from 1 mi
positive blood culture allowed a clear and unambiguous characterisation of S.
aureus, E. coli and P. aeruginosa present in 13 tested blood specimens (Fig. 1). In
accordance to the VITEK2 characterisation, positive BACTEC® cultures were
identified by microarray hybridisation as multi-resistant MRSA (Fig. 1C, column 8),
penicillin-resistant S. aureus (column 9 and 11), multi-susceptible S. aureus
(column 10), E. coli (Fig. 1A, columns 26 and 27), P. aeruginosa (Fig. 1B,
column18), and discriminated from oxacillin resistant Staphylococcus epidermidis
(columns 33-35), Proteus mirabilis (column 43) and Streptococcus pneumoniae
(columns 57 and 58).

Example 1.10: Correlation between susceptibility testing and microarray

hybridisation of selected antibiotic resistance genes

S. aureus: For 11 Staphylococcus aureus strains and blood cultures, susceptibility
results determined by the VITEK2 system, Etest strips and disk diffusion tests were
compared with the results of the microarray hybridisation assay for the
simultaneous detection of antibiotic resistance genes (Tab. 4). The presence or
absence of resistance genes as indicated by microarray hybridisation was confirmed

by PCR with gene specific primers (results not shown).

Tab. 4: Correlation between phenotypic and genotypic antibiotic resistance for 11

S. aureus isolates and blood cultures.

a) Penicillin resistance ? Hybridisation with mecA/blaz
No. pos. No. neq.

10 (resistant) 10 0

1 (susceptible) 0 1

b) Oxacillin resistance Hybridisation with mecA
No. pos. No. neg.

7 (resistant) 7 0]

4 (susceptible) 0 4

¢) Erythromycin resistance Hybridisation with ermA, ermC or msrA



10

15

WO 2007/039319 PCT/EP2006/010132

— 82 —
No. pos. No. neg.
6 (resistant) 6 0
5 (susceptible) 0 5
d) Tobramycin resistance Hybridisation with aadD
No. pos. No. neg.
5 (resistant) 5 0
6 (susceptible) o 6
e) Gentamicin resistance Hybridisation with aacA-aphD
No. pos. No. neq.
0 (resistant) 0 0
11 (susceptible) 0 11
f) Trimethoprim resistance Hybridisation with dfrA
No. pos. No. negq.
1 (resistant) o] 1P
10 (susceptible) 0 10

a2 Number of strains tested for resistance
b dfrA gene detected by PCR

For the S. aureus strains there was a 100% correlation between phenotypic
resistance to penicillin and hybridisation to the mecA and/or blaZ gene (both genes
confer resistance to penicillin, Tab. 4a). Phenotypic resistance to oxacillin correlated
100% with the hybridisation of the mecA gene (Table 4b), between resistance to
erythromycin and hybridisation to the erythromycin resistance genes ermA, ermC
or msrSA (Tab. 4c¢) and between resistance to tobramycin and hybridisation to the
aadD gene (Tab. 4d). Furthermore, they all showed 100% correlation between
phenotypic susceptibility to gentamicin and no hybridisation to the resistance genes
aacA-aphD (Tab. 4e). Notably the dfrA gene of the trimethoprim resistant strain
MW2 (MIC of 1 pg/ml) was not detected by microarray hybridisation (Tab. 4f),

whereas PCR amplification revealed the presence of the dfrA gene.

E. coli and other Gram negative bacteria: The prototype microarray harboured only
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four E. coli and one P. aeruginosa resistance gene probes which do not yet allow a
comprehensive prediction of antibiotic resistances. Nevertheless, hybridisation with
the E. coli resistance gene probe b/laTEM106 was observed in one P. mirabilis and
four E. coli strains and correlated with phenotypic ampicillin resistance for all five
strains (Tab. 5).

Tab. 5: Correlation between ampicillin/penicillin resistance, gentamicin/tobramycin
resistance and streptomycin resistance and hybridisation with the resistance gene
probes blaTEM-106, aacC2, aph-A3 and strB, respectively.

Species Resistance Hybridisation with
phenotype® blaTEM-106° aacC2® aph-A3°¢ strB®
E. coli ATCC
susceptible - - - -
25922
E. coli C4821 AMP, STR - - +
E. coli F3437 AMP - - -
E. coli C3941 AMP, STR - - +
AMP, GEN,
E. coli F18061 + + + +
TOB, STR
. coli C4547 AMPi - - - -
. coli C4230 AMP - - - -
. coli C3940 susceptible - - - -

G ® M M M m

. coli F1642¢

. mirabilis C4024
. mirabilis C4403
. mirabilis F1738

STR
AMP, STR .

susceptible

susceptible

a8 AMP, ampicillin; GEN, gentamicin; STR, streptomycin; TOB, tobramycin; i, intermediate

® E. coli gene probes

¢ S. aureus gene probes

9 positive blood culture

One E. coli blood culture showed also resistance to tobramycin and gentamicin. This
phenotypic resistance correlated with the hybridisation of the aacC2 gene probe for
and the S. aph-A3

tobramycin/kanamycin resistance (Tab. 5). For one P. mirabilis and four E. coli

aminoglycoside resistance aureus probe for



10

15

20

25

30

WO 2007/039319 PCT/EP2006/010132

strains, phenotypic resistance to streptomycin correlated with hybridisation to the
strB probe (Tab. 5).

All P. aeruginosa strains hybridised with the mexA gene probe (Fig. 1) and showed
phenotypic resistance to tetracycline, trimethoprim/sulfamehoxazole, penicillins
(ampicillin, mezlocillin) and cephalosporines (cefazolin, cefixime, cefuroxime). The
mexA-mexB-oprM operon is a determinant for a three component efflux system
responsible for intrinsic and acquired multiresistance in P. aeruginosa (B-lactams,
fluoroquinolones, trimethoprim, sulphonamides, chloramphenicol and others)
(Poole, K., Clin. Microbiol. Infect. 10:12-26 (2004)).

Example 1.11: Microarray for specific detection of S. aureus

A) Strains and Cultures

Reference strains and clinical isolates: The following bacteria were purchased from

the American Type Culture Collection (ATCC, Manassas, Va.) or the Deutsche
Sammlung fur Mikroorganismen und Zellkulturen (DMSZ, Braunschweig, Germany)
and were used for evaluation of the specificity of the microarray: Staphylococcus
aureus (ATCC 29213), Staphylococcus epidermidis (ATCC 12228; ATCC 18610)
Staphylococcus saprophyticus (ATCC 14953), Escherichia coli (ATCC 25922),
Pseudomonas aeruginosa (ATCC 27853). Ten clinical MRSA (methicillin resistant S.
aureus) isolates were obtained from the inventors’ clinical routine microbiology

laboratory.

Bacterial cultures: Bacterial strains and clinical isolates were plated either.onto
sheep blood or onto Mueller-Hinton agar from 50% glycerol stocks. One colony was
then picked and transferred to 5 ml Luria-Bertani (LB) broth and cultured overnight
at 37°C.

Blood cultures: Aerobic blood culture bottles (BACTEC® Plus aerobic, Becton

Dickinson, Heidelberg, Germany) were inoculated with 100 CFU of S. aureus after
adding 10 ml blood from healthy volunteers. A BACTEC® 9240 blood culture system
(Becton Dickinson) - a continuous reading, automated, and computed system
detecting the growth of microorganisms by monitoring CO, production — was used
for incubation according to the manufacturer’'s recommendations. Bottles with a
positive growth index were removed from the incubator, and an aliquot of 1 ml of

the blood culture suspension was taken aseptically with a needle syringe. The
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aliquot was equally divided, with one part for subculture on agar plates and CFU

determination, and one part for DNA isolation.

Additionally, in order to test the microarray upon real conditions, samples were
collected from ten clinical positive blood culture specimens cultivated under the
same conditions as described above. Six of them were positive for different S.
aureus strains and four for other bacterial species (Staphylococcus epidermidis,
Streptococcus mitis, E. coli and Klebsiella oxytoca). Blood culture aliquots of 500 pl

were used for DNA preparation.

B) Generation of the S. aureus specific microarray

About 140 gene segments of S. aureus genes, but also a few of CoNS (SEQ ID NO:
177,178,179), were selected from the literature and nucleotide databases in order
to cover different functional categories (virulence factors, species-specific metabolic
and structural features, antibiotic resistance determinants). Tab. 6 provides the
complete list of selected genes with gene symbol, gene function and SEQ ID NO of

the segments.

Tab. 6: Selected S. aureus genes, selected segments (SEQ ID NO) and primers

used for segment amplification (SEQ ID NO)

Gene Functions :::;l‘)ee Primer forward Primer reverse
symbol SEQ ID NO [SEQ ID NO] [SEQ ID NO]
at! autolvsin 99 AGCTGAGACGACACA [TTATATTGCGTTTCAAGA
Y AGATCAAA [1144] |GCTGC [1145]
3-phosphoshikimate
. ACCTTCAATATTCGCA TATTCCGATTATTAGGCG
aroA 1-carboxyvinyl- 84 TCC [1114] TAG [1115]
transferase
ATGAGATACCTAACAT
. GCTATTCTTCCATCTAATT
aroC Chorismatsynthase |83 E:fﬁ(;?GAATCA TACGATCATA [1113]
orop  [Shikimatdehydrogen| - fgéggﬁg\émcp‘ TGGAACTAATTCTCCTTC
ase [1136] GATTGTTA [1137]
3-deoxy-D-arabino- GTAGTTGAAAATATG
aroF  |heptulosonate-7- |96 CCTGTTGGTGT ﬁgég%i?[?lgg(]:mm
phosphate synthase [1138]
AGACTTATTATCTAAA
aroG  |Chorismat-Mutase |97 CGTGGTGAACTAGC [TAAATOATTIATTGCCET
[1140] cT [1141]
2523 alkaline shock 98 AAAATTGCTGGTATC |GTCATTACATCATCAACTT
P protein GCTGCA [1142] GCATGTTA [1143]
TAAATTGTTTAGATTA TTCAAAGTTTTCGTATGTT
cata  |catalase 1 CAATCAGAGG [948] TCA [949]
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clpC endopeptidase 7 AATGCTGCTAACCTG |[CACGTCTAACCGCTTTAC
P pep CGTGAT [960] TGATTG [961]
AAAGTAAAGAGTAGA AAAA
clpP endopeptidase 8 CTAAGCTGTCTGCTC Q%Céégi 9631TCAAGC
[962] [963]
ctaA cytochrome 9 AAGAATTTAAAATGGT|ACGTAATCGTTTTGTTGC
biosynthesis TAGGTGTCGTA [964] |[CAAATA [965]
transcription
CtsR repressor of class III 10 AACGTCCCATGCCATT|TTGCGTTTCTATTTAGCTC
stress genes AATTTT [966] AGACA [967]
homologue
ditA D-alanine-D-alany! 11 ACAGAGCAGCAAAAG |GACCTTGAATGAACCATT
carrier protein ligase CGTTAGTG [968] GACCAT [969]
hypothethecal CATATGGTGATTTITAC CTTT
ditB membrane 12 ATTCTTCTTAATTG g%ﬁﬁgg¥g71] GT
transporter [970]
e |p-alanyl carrier | e AP SAR CTGAACTCTTCTAATGCTT
protein [972] CAACGATT [973]
dnak Heat-shock-protein |14 TTTAGGCGAAAATATT(TTTGTCGTCGTCTTTTACT
P GGTGAAGA [974] TCGTT [975]
elkT lantibiotic epilancin 15 GGTCTTATCGTTGCA [GAGCGTATCGCATAAATA
K7 translocator GCTATCACTAT [976] |IATCTITTC [977]
eno 2-phosphoglycerate 87 CGATGTTCATCATTGG|GGTGTTACTAAAGCAGTT
dehydrogenase TACTGGTA [1120] GAAAACG [1121]
inA gs',‘:‘t;':t';‘:(e belongs |17 TAGTCACCATGAAGTT|CCTCTTGAAGATGGTACA
to the femC locus GCCCC [980] CGGAT [981]
glutamine
INR synthetase 18 CGAATGATGCAATCA |[CACCACGATITTATTGGCA
g repressor; belongs GACGAAA [982] AAGTT [983]
to the femC locus
A DNA topoisomerase 19 [TTGAATCACCAAATTG |[CAGTCGTTCAGATTTGAA
g IV subunit A AGGTTGT[984] TTTCTTT [985]
1B gyrase-like protein 20 éﬁg?g?;ggﬁg : TG AAACTTAAAATACTTTICTG
9 beta subunit B [o86] AATATTGATCAT [987]
rOEL stress response; 21 GTATGCAATTTGATCGTGTTAATGCATCGCCTTC
g heat shock protein TGGTTAT [988] AAC[989]
FOES stress response; 22 ?.?;:Igg:fgﬁgrc GTTTAGTTGTGTTITCATTI
g heat shock protein [990] TCGTT [991]
A DNA gyrase subunit 60 CATCATTAATTCGATT [TCATTTACTTCATCTGCAT
gy A CCCTGAAT [1066]  |CCTCTT [1067]
B DNA gyrase subunit 61 TCAATTTGACTTAAAA AAGATTTGTGGCATATCC
gy B GAAGTTGGC [1068] [TGAGTTA [1069]
ema  (Glutamyl-transfer | e A IAATATCAGTAATTCCAGA
RNA reductase [992] ACCAAGAAGAT [993]
Porphobilinogene TTGATAGACATAGAA ACTTGAGAAATTGCTGTT
hems | n‘t’hase 9 62 GATTGAGATCATCAG [TTAACAAGTAG
Y [1070] [1071]
hemC Porphobilinogene 63 GTAAATTAGTCGTTG |GGGATAGTGGTGTATGTG

deaminase

GCTCCAGAAG [1072]

TTTTAGAAATA [1073]
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hemD Uroporphyrinogene 64 TGTTGATAACATTGCT IAATGCATCGATTTGTTGA
III synthase GTGATAGGAA [1074][TGTTCTA [1075]
hemE Uroporphyrinogene 24 AAAATGATCAAAGGT |AATCCTCGACATITTAATG
decarboxylase |7 GAAGAAACATC [994]|CACCTAC [995]
hemb |E helat >5 AATGGGATTATTAGTT|GTGGATATGGATCATTAT
em errochelatase ATGGCTTATGG [996] [TCTTTTCG [997]
o |GSA1- 26 é}é’:ﬁé}:@&a AT T AATCTTAAAGTATCCAA
€ML  |Aminotransferase (098] TGTAGCTTCTGTA [999]
oxygen-independent ACAGAATCAACCTGT
hemN |coproporphyrinogen |65 AGATGAGTACTTAGA Eﬁégﬁ%cﬁzl;;?ACGCA
oxidase T [1076]
g“lgatg‘;‘;"‘g’f"’ed in AAACAGCAAGATCCT |[CTCTACGTACAATCGATA
hemY otohempe Ix 27 AATATTGATGTAAC |CTAATTCATTATCT
pr : [1000] [1001]
synthesis
eoA  |IGTP-binding protein |28 ATTAACAAAATTGATT |[CTATAACCAAAACCTAAT
€p 9 prote TACCTGCTGC [1002] |GCTTGTGAC [1003]
oA holin-like protein |,y AAAGACGCATCAAAA |GGCTAATGACACCTAAAG
g LrgA CCAGCA [1004] AGTTAACAACT [1005]
op  |holin-like protein | gméigﬁcccl T' AGCA A ATGTTTAACAAGCACTT
g LrgA [1006] CACGCT [1007]
wem  |Peptidoglycan 31 CGACAAACACCCAAC [TGGCTGTTATACGCTTGG
y hydrolase AAGCA [1008] TTGT [1009]
eng |naphthoate . ggx%%?;#cm ACATTTAGTACATTACCG
synthase [1010] CCACCTAC [1011]
menC 0-succinylbenzoic 69 TTTAAGTCACAAATTG [TTAATTTAATTCTGGTCG
acid synthetase TAACACCGAA [1084] IGCTTTGT [1085]
2-Succinyl-6-
menp  [NYdroxy-2,4- 33 CGTAAGGGAAGTAGT [TTAGCTGTATACTCGAAA
cyclohexadiene-1- TATCAGTCCG [1012] [TCCAATCC [1013]
carboxylase
eng |O-succinylbenzoic |, T R AAGOACTTAT TATTTCAGCAATGTCACC
acid-CoA ligase [1014] CGTATTA [1015]
enF [IsOchorismate- 35 ATTGATAATTTACATC [TCACTATCTGGATCAGAA
Synthase CAACACCTGC [1016] [TCTTTAACAAT [1017]
e R L o CTTGGGGTGATGATG |AAGTGTGTGGTTGAAATA
Y Y AACATCTA [1086] |CTGCAA [1087]
alanine synthetase
s |PNA mismatch 18 /T&?C' A' T' éﬁé;%ATAAT ACACAGAGAATAACCAGG
repair protein [1022] AGAAGA [1023]
uts |PNA mismatch 39 TTGTAATTCACTTAAC [TCAAGTTGCGAAATTAGC
repair protein TTCACCAATG [1024] [TGA [1025]
b porphobilinogen 41 ﬁggg% “A“TAC TCA TTGACACCATAACTCATTA
Pog synthase [1028] TAGGAATATTG [1029]
pyruvate dehydro-
. o7 TGACATTTCAAATCAA TTGGTAACCAAACATTTTC
pdhB genase (lipoamide): 43 TCACATCG [1032] AGCTT [1033]
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dihydrolipoamide CTGGAGATACTATTG CTTTT
pdhC  |acetyltransferase: |44 AAGAAGACGATG Eg ATCTAéC[/;(S?S—?TGTT
subunit E2 [1034]
dihydrolipoamide CAGGTAAATTAGTTGT A A A
pdhD  dehydrogenase: 72 AGTTGGTGGAG 2?;1(.38:[1051?GGAACG
subunit E3 [1090]
0B RNA polymerase B- 73 ATTGTTACGTGCATTA{TTTCTACTGGCTCGTCTAT
P subunit GGTTTCTCA [1092] |AACGC [1093]
putative operon TAGTTATCGAGATTAT
rsblU encoding alternate |45 CAAAGATTGGTAGA GTAATTGTGAGTGTCCAT
. AAGAATCCA [1037]
sigma factor [1036]
putative operon TGAATCTTAATATAGA
rsbv encoding alternate |46 AACAACCACTCAAG ACGATCTGACACACCTAA
. AATGTA [1039]
sigma factor [1038]
b e Op e e |47 TCTAAAGAAGATTTTA |CCCACATTGTTATTTTCTT
. 9 TCGAAATG [1040] TGTAT [1041]
sigma factor
e serine-aspartate | 1q GAAAGTATTCTGTAG |CCTTTATCAATCGCAATG
peat p . GTACTGCTTC [1224] [TC [1225]
multigene family
o lennesaspaate | o CGGGCAAATAAATAA |AACTGAAGATAAGCCGTT
peat p . AGATG [1226] TG [1227]
multigene family
i enne-sspantate | L, TCTGTCGCAGTTTTAT |GCAAAACAAGATGATGCA
peat p . CAGTTGAAG [1228] |ACG [1229]
multigene family
TGAGATAGATGCAAT |GAAATAGGTACAATCTCT
sgp G protein 48 CATGTTTATGG GTAAAGTCCATATA
[1042] [1043]
siaB siama factor B 78 GATGGTTCAACTGTTA|ICTCTGAAGTCGTGATACA
g 9 CGCTATTA [1102] _ [TGCA [1103]
. |sitoperon metal |, ﬁﬁg‘r}é‘gﬁigﬁﬁg ATATTAGCAAATCGGTCT
dependent repressor [1044] TATCTCTCA [1045]
codA superoxide 50 TTGAATTACCAAAATT |[CTCCCAGAATAATGAATG
dismutase ACCATACG [1046] GTTTAAAT [1047]
c0dB superoxide 51 GCGCATTTTGAAAAG |GGGATAGCACGTAAAAGT
dismutase GCA [1048] GGAA-[1049]
tanspeptidase;sorta
srta se that anchors 91 CTGGTCCTGGATATA |GATTAATGACAATCGCTG
surface proteins to CTGGTTCTTT [1128] |[GTGTG {1129]
the cell wall
ssta iron transport 52 TTCGTTGTTCATAGGT |[CTTTGAACAGCACTCGTG
proteins GCGAGT [1050] CG [1051]
sstB iron transport 53 $é1'l-:;('l;1(':G C'I‘I'ITA AGA TCGTAGCTTCAAACACAT
protein [1052] TTTCAA [1053]}
iron transport AATCAAATGATATTGG TATTCAGTATCTTGTGCTA
sstC . 54 AAGATATTAGCA
protein [1054] TTGTCATTG [1055]
sstD iron transport 55 CATGCGGTAACAATT |AATTTTCGCTTTAGGTGC
protein CTGATAAAGA [1056] |AGCT [1057]
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oc |Potential ABC oo .IT.TAﬁéC! AR !gﬁg’*mw CTCGAAATTAAGAAAGTA
P transporter [1130] ACACC [1131]
DNA-3- GCATTTGGTACTAAA
: AACGAAAATACTGTTACT
tag methyladenine 81 GATCCAGTCTACT [ AAA [1109]
glycosidase [1108]
trx thioredoxin c6 GCTGACTATGAAGGT |[CAGCTAAGTTTTCTITTG
reductase AAAGCTGACA [1058] |GTTGGA [1059]
tyrA prephenate 82 ATTCATTTAGTCAGTG |GCTGTCGAATCATTTCTA
dehydrogenase GTCATCCAAT [1110] |IAAATATACGT [1111]
N hiN-brotein . CAATTGGCTTTCGATT |AACCAATGATCTAGTGTA
y yniv-p ATTGTTGTA [1060] |AATGTTAAACCT [1061]
Virulence Factors
A clumbing factor A |3 GCTTCAGTGCTTGTA [TTGATTCACTAATTCCTCC
ping GGTACGTTAA [952] |GCAT [953]
TAATGATACATCTGAT
. TTTAGCATCAGCAGCATT
cifB clumping factor B 4 ?g;:FTGCAAACAC TACTACC [955]
ha collagen adhesin a5 TCGAGGAATTAACAA |ATCAGGTTTAGTTGGTGG
9 AGGTC [1116] TG [1117]
TGTTAGGGATACACA |GATTTTGTTTCAGATTCAC
coa staphylocoagulase |5 ACATAAAACTGA CGTATTT
[956] (9571 |
ebpS cell surface elastin 86 GAACCTAGCCATCAA |GCATTATTAGAGGCATGT
€oP binding protein GACAG [1118] GG [1119]
Epidermal cell TATCTTTAGCATTAAG
EDIN [differentiation 113 CGTTTATTCAAT cl A' T' i%gg?ﬁ';;]'cm
inhibitor [1172]
ot exfoliative toxine A |/, TGCATTTAATTTACCA [TGGATAGCCTATTAATTC
precursor AAAGAGCTT [1174] |GAGTTTG [1175]
ot exfoliative toxine B |, - éﬁ?‘?pc\;ccel G' A' '%T\'QCACA CAAAATATTGAGAATCAT
precursor [1176] TGAACATTTC [1177]
oA fibrinogen binding 88 CTCTTTTITACCTTTGA |GCCAAAATAGTGCTTCAA
P protein CGTTGGATT [1122] [TATCAGA [1123]
fib fibrinogen binding 89 GCTTTTCTGTGTGCACIAGCGAAGGATACGGTCC
protein TGACAGT [1124] AAG [1125]
fba  [ibronectin-binding |5 TTACATCTGTACCCGT |AAACTGCACAACCAGCAA
protein TTCCACTT [1132]  |ATATAGA [1133]
fnbB fibronectin-binding 90 CCGCCTTAATTCCTTC |GCGAGTTGATTTGCCATC
protein TCCAAA [1126] GG [1127]
oh "facier;rsgfgf”; 59 GAACAAGGGAATGCG |AGGTGCAGTTTTATCATT
g aly ATAACG [1064] AGACGG [1065]
hydrolase
ATGATGAAAATGAAA
: ATTTGAGCTACTTCATTAT
hla alpha-hemolysin 120 ?fg%?TATAGTC CAGGTAGTTG [1187]
b beta-hemolvsin 191 TGTTAATAAAGGCACT|CTTTGATTGGGTAATGAT
Y CCAGAGTTC [1188] |CTGAAAA [1189]
TTTTATCTTAATTAAG
hid  |delta-hemolysin  |110 GAAGGAGTGATTTC |JAGTGAATTIGTTCACTG

[1166]

TGTCGATAA [1167]
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gamma-hemolysin ACTGAAGTAGAAAGT GTGTTTTCCAGTTCACTTC
higA_C component A; C- 117 CAGAACTCTAAAGGT ATATTTAACT [1181]
terminus [1180]
oA N gg;’";i;hnet“;‘f'}’i'“ 116 CTTAAAATTAAATAGA ATGTTTTGAGTTATAGCT
gA— P 7 AAGAAAGT [1178] |AATCGTT [1179]
terminus
hlaB gamma-hemolysin 118 ATAGCTTCCACCCAACIATTTCACTTTGTGATTTTC
g component B : ATATGGTAA [1182] |CCAATC [1183]
o laC gar’:mi'hnet“gf"g_'“ 119 AATCAGCATTTGATAG|CCAATTGACTTCATATTTC
9t fgrm‘?gug ; CGATTTATTT [1184] |[ACAGTGTA [1185]
bvea  |hvaluronate lvase 1111 AAACATCAAATCGCT |GTGAAAGATGCCCTTGAG
y Y Y GTGGCT [1168] TGG [1169]
r0Gba  MaG-binding protein 112 GGGTTCTTGCTGTCTT|TATATCTCGAAGTTGCTA
gtbg 119 gp TAAGTGATT [1170] |GTTGGGG [1171]
B lipase; glycerol 68 TTTTAAGTGGTGGAC |GATTGTTATTAGCGTTTG
P ester hydrolase AAGCACAA [1082] AATCTTGAC [1083]
CATATGGCAGAGATA
. GATGTATGAGTTGCTCTT
JukF leucocidin F 122 [G;T;\CECATI’CAACT ATGTGATCTTTA [1191]
lukS C lleucocidin S; C- 194 AGTGTTCAATGGGGA |GATCCTTCTAAATAACTAT
—& terminus ATAAAAGCTA [1194] [TGCCATAGTG [1195]
kS N lleucocidin S; C- 123 AACATTGTCGTTAGG |AATCAAAGCATCTTTGTTA
— " [terminus AATAATCACT [1192] TACTTT [1193]
NAG Nl?ccfstgll'\;ini dase: 125 ACTCAAACAGTTAGC [TGCATTTACCCAACCAGT
g . : AAGATTGCTC [1196] |GC [1197]
cytotoxin
e Cuclease 21 GCGATTGATGGTGAT TTTTCGCTTGTGCTTCACT
ACGGTT [1088] TTT [1089]
ok stanhvlokinase 196 CGAGTTATTTTGAACC|GCGCAAAGATCGAAGTCA
phy AACAGGC [1198] CTTAT [1199]
eo Zfig?g’:gi?:?' 197 CTGATGTTTTTGATGG TGCATGTTTTCAGAGTTA
GAAGGTT [1200] ATCGTTT [1201]
precursor
staphylococcal ATATATTCTATTAAGG
seb  lenterotoxin B 128 ACACTAAGTTAGGGA [FCTTAGGTAATCTAATTCT
TGAGCAGTCA [1203]
precursor AT [1202]
staphylococcal GGCACATGATTTAATT
. ATTCCTAGCTTTTATGTCT
sec enterotoxin C 129 TATAACATTAGTG AGTTCTTGAG [1205]
precursor [1204]
. ;)Tn’;‘i‘;"°9'rgtt’gi'r"“ AG o0 GGTATTGCATCTGTAAIAGGTTAGCACTTTGACTT
P 9P CTTTAGG [1134] GG [1135]
precursor
spri/8 V8 serine protease 137 ACAAACGCAGTCAAG |[CATTGTTGCTGGTTTAAC
P gene CAAACA [1220] TACTTCAC [1221]
tst toxic shock syndrom 138 ATAGXTA;(\:(_:I.%ACTCCA TTTCTGCTTCTATAGTTTI
toxin CTTT [ TATTTCATCA [1223]
[1222]
Antibiotic
Resistance
Determinants
aacA- g'nfqui:gt'f’”cao'si de 843 ACCCTCATAAAAATAA |[CTTTTTCTTTTGCATAACC
aphD 9y TCCAAGAGC [2632] [TTTTTTC [2633]

modifying enzyme
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aminoglycoside
aadD acetyl transferase; 837 AAGCAGAGTTCAGCC |CAGATGCGATGATGCAGA
kanamycin ATGAATG [2620] CC [2621]
resistance
3' 5'-aminoglycoside
aphA3 acetyltransferase; 845 CTGGTGGGAGAAAAT [CCAGTTTTCGCAATCCAC
kanamycin GAAAACC [2636] ATC [2637]
resistance
blal regulator protein 814 AGCAAGTTGAAATAT [TCATTTAAAATGTCTCGCA
CTATGGCTGA [2574] IATTCTT [2575]
blaR beta lactamase 290 GAAAATTCACGTATGT|GCATTTTTCCCAGATGGC
repressor CATGGAATC [2526] [TT [2527]
blaz beta-lactamase 827 GATAAGAGATTTGCC [TGCTTAATTTTCCATITGC
TATGCTTCAA [2600] IGAT [2601]
Probable cadmium- ’
oa  [transporting ATPase |o mgﬁﬁfATé'CA:AACAA CATTTTTATCTTCTGTTAC
(Cadmium efflux CACTGGTT [2741]
[2740]
ATPase)
Cadmium efflux TAGCAACCTCCCTTTG|ACAAAAGATATGTGTGAA
cadC system accessory 908 ATAC GTTACC
protein homolog [2762] [2763]
cat chloramphenicol 862 CCTTCTTTGATITTATG |GAAGCATGGTAACCATCA
acetyltransferase CAATTATGG [2670] |CATACA [2671]
S1 dihydrofolate
dfrA reductase; 859 ATGACATTATCAATAA |[AACATGACCAGATAACTC
trimethoprim TTGTCGCTCA [2664] TTTAATTTCAT [2665]
resistance
TAGCTATCTTATCGTT
ermA  |[rRNA methylase 852 E-;ZAG%A(\)?GGGAT mgﬁﬁgggngG
ermB  |adenine methylase |851 AACCGATACCGTTTAC|CGCTTGTAGAATCCTTCT
GAAATTG [2648] TCAACA [2649]
AACACAGTCAAAACTT
. TTGCATAATTTATGGTCTA
ermC jadenine methylase 846 TATTACTTCAAAAC TTTCAATG [2639]
[2638]
fornA :‘étt‘:;cifisne”t'a | for 801 TAGGATTTGAACATAC|AAAGGCACTAACACACGG
. TGGATTCCA [2548] [TCTTT [2549]
resistance
putative factor
fernD essential for 16 TCAGGTGAAATGTTA [TAAGTCACCAAATAAGAA
methicillin GAATCAGCA [978] [TGGCG [979]
resistance
similar to
fmhA Staphylococcus 825 GTTAACGATTGATGA [TGCACCATCTTGTTCAATT
aureus FemA and AACGCAAA [2596] TGTT [2597]
FemB proteins
essential for
fmhB addition of glycine 1 818 GAGTTATTAAATAGTT (TTCAGGATGTTCCTTTTICT
to peptidoglycan TTGAACGCCG [2582]|AAAGCT [2583]
precursor
lincosaminide GATATAGGATACAAA
/inA  |nucleotidyltrans- 850 ATAGAAGTTGATTGG |00  CTTTTTCTGTTAATTC

ferase

[2646]

ATAACCG [2647]
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4 |penicillin binding g, ATATGAGATAGGCAT |CTAATAGATGTGAAGTCG
MEeCA  |brotein 2! CGTTCCAAA [2550] |CTTTTCCT [2551]
TAATAAAACGTATGAA| -\~
mecl mecl protein 812 ATATCATCTGCA ‘ITCE‘?‘-II:TTCG[ES;A I]AGATC
[2570]
ecR  Imecl protein 298 TTTAAAGAATGGAAC [TCGCCTTTTAAATGTGTA
P CAAGATCAAA [2542] |GCAAA [2543]
GCAGTATTAGTACTTG A AAA
mreA |ABC transporter 907 ATGAACCAACG ‘?éCCATAA ([:S;_:SAGGATG
[2760]
ATGAGGTACTCTTTAA AL
mreB |ABC transporter 36 TTAGTGGTATCTTGA (A;\S_?_g(éXA[AlBGlg] TGAA
[1018]
GAAAATACAGAACTT
mreR  |ABC transporter |37 GATGGTGAAATG fg::fé%c?f§;1A]CAcc
[1020]
msrA methionine sulfoxide 854 TCATAAGCTGACAGA |CTTTTAGATGAACCTACA
reductase [TTTTCGATCC [2654] |AATCACTTGG [2655]
quinolone resistance TTAGC CATAATGT ACAGTGTTTCAAATGCCG
norA . 904 CAGTTGTATTGA
protein [2754] ATAAA [2755]
bpF  penicillin-binding |, AACACAATCGGAAAT |CTATCCCAATCCATAGAC
Pop protein Pbp2b GTTGGATAC [1030] |GTGTTAA [1031]
A g;’uar:‘ez ';?;V :u”;(rjm' 285 CAATGGTTACAGGTT |GCCCACTACAGATTCTTC
q ; P . GTGGAAGA [2716] |AGCTAC [2717]
resistance protein
e adenyltransferase |g,, , ATATCAGGAAAGATT |AAAGAGGTATAGCCCATT
P AAD9 GGAAATACGG [2634]|CTGCA [2635]

In order to obtain a high specificity level, each selected gene was compared to all
other gene sequences available in the NCBI database using the BLAST algorithm.
From that comparison, regions (ranging from 104 to 1434 bp) devoid of apparent
homology with genes of other bacterial species and Homo sapiens were defined and
amplified by PCR using specifically designed primers (see Tab. 6). A mixture of the
total DNA from three different S. aureus reference strains and 100 clinical isolates
was used as template for amplification of S. aureus gene segments, increasing
therefore the chances to amplify more seldom occurring virulence and antibiotic
resistance genes. PCR products were cloned into the plasmid pCR 2.1-Topo Vector
(Invitrogen, Karlruhe, Germany) which were used to transform competent
Escherichia coli (XL-1-Blue) cells using the Calcium Chioride protocol (Seidman,
C.E. et al., in: Ausubel, F.M. (ed.), Current Protocols in Molecular Biology, John
(2000)).

segments were screened by restriction analysis and verified by sequencing. The

Wiley & Sons, Inc. Recombinant plasmids containing selected gene

plasmid library constructed was used for re-amplification and production of the bulk

DNA (10 pg at a concentration of 1 uM) from each clone necessary for printing the
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microchips. A Microgrid II spotter (BioRobotics, Cambridge, UK) and CMT-GAPS™
coated glass slides (Corning Incorporated, Corning, USA) were used. The complete

array of 140 segments of genes was spotted in 3 replicates per slide.

C) DNA purification

a) Sample preparation

Bacterial cultures: Overnight cultures (5 ml) were harvested at 2,560g for 10

minutes. After discarding the supernatant the pellet was washed in 1ml TE (10 mM
Tris-HCI, pH 7.5 - 1 mM EDTA) and recovered by centrifugation at 17,900 g for 2

min.

Blood cultures: One ml of blood culture was mixed with 1 ml 0.1% Triton®-X-100

and kept at room temperature for 5 min in order to disrupt blood human cells and
resolve bacterial clumps. Bacterial cells were then harvested at 17,900 g for 10

min. Pellets were washed in 1 ml TE and recovered as described above.

b) Purification of DNA

Pellets of harvested cells were resuspended in 500 pl lysis buffer (20 mM Tris-HCI,
pH 8.0 - 2 mM EDTA, pH 8.0 - 1.2% Triton®-X-100). To promote bacterial lysis,
lysozyme and lysostaphin (Sigma, Taufkirchen, Germany) were added to reach a
final concentration of 0.8 mg/ml and 0.2 mg/ml respectively. To lyse Gram
negative bacterial cells, only lysozyme in the indicated concentration was used.
Samples were then incubated for one hour at 37°C. After treatment with Proteinase
K (1 mg/ml) (Sigma, Taufkirchen, Germany) for 5 hours at 55°C under mild
agitation, the samples were heated at 65°C for 30 min to inactivate Proteinase K
and then cooled down to 37°C. Finally, a RNAse A treatment (0.2 mg/ml) was
carried out for 1 hour at 37°C. A  pre-treatment with CTAB
(Cethyltrimethylammonium bromide) was performed in order to release DNA from
polysaccharide DNA complexes (Murray, M.G. and Thopson, W.F., Nucl. Acid Res.
8:4321-4325 (1980)). Salt concentration was adjusted to 0.7 M by adding 5 M
NaCl. After thoroughly mixing, a 10% CTAB-0.7M NaCl solution was added to adjust
the CTAB concentration to 1%.
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The mixture was subsequently incubated under rotation for 20 min at 65°C and
then extracted with one volume of chloroform/isoamyl alcohol (24:1). The samples
were spun in a microcentrifuge (17,900 g) at room temperature. The aqueous
phase was extracted once with chloroform/isoamyl alcohol (24:1), once with
phenol/chloroform/isoamyl alcohol (25:24:1) and finally with chloroform/isoamyl
alcohol (25:24:1). Genomic DNA in the aqueous phase was sonified (3 x 10 s at
12% amplitude with 20 s breaks between pulses) in a Digital Sonifier (Branson,
Schwaebisch Gmuend, Germany) to obtain fragments of around 1 kb, then
precipitated with one volume of isopropanol and pelleted by centrifugation for 30
min at 4°C in a microcentrifuge at 17,900 g. The pellets were washed in 70%
ethanol and resuspended in 50-100 pl TE (10 mM Tris-HCI, pH 7.5 - 1 mM EDTA).
This DNA preparation was used when a high yield (hundreds of pg) was necessary,

for example to prepare samples for several hybridisations experiments.

A second protocol using DNeasy Tissue Kit (QIAGEN, Hilden, Germany) adapted to
bacterial cells and allowing DNA preparation in two hours, was also used when fast
preparation was the priority. The abbreviations below pertain to the manufacturer’s
abbreviations for buffers used in the kit. The bacterial pellet was resuspended in 1
ml ddH>0O and the cell suspension frozen in liquid N, for 1 minute and then placed in
a 60° C thermo-block for 2 minutes. Such a treatment was repeated once and
bacteria were centrifuged again for 5 minutes at 14,000g. The resulting pellet was
resuspended in 180 pl lysis buffer (20 mM Tris-HCI, pH 8.0 - 2 mM EDTA, pH 8.0 -
1.2% Triton-X-100). Specifically for S. aureus DNA preparation, lysostaphin
(0.2mg/ml) was added and incubated 1 hour at 37°C. After, 200 pl of buffer AL (for
gram positive bacteria) or buffer ATL (for gram negative) and 25 pl of the
Proteinase K solution delivered with the kit were added and incubated at 70°C for
30 minutes. 200 ul of 100% ethanol were added and the suspension transferred to
a DNeasy Mini Column placed into a collection tube. The column was centrifuged at
6,000 g for 1 minute, washed first with 500 ul of buffer AW1, centrifuged at 6,000
g for 1 minute, washed then with 500 ul of buffer AW2, and centrifuged at 14,000 g
for 3 minutes. The column was then placed in a 1.5 ml tube and centrifuged once
more at 14,000 g for 1 minute. DNA was eluted with 130 pl of buffer AE. After one

minute the column was centrifuged at 6,000g for 1 minute. The eluate was re-
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loaded in the column and centrifuged again under the same conditions in order to

increase the DNA vyield.

D) DNA labelling

Different amounts of DNA (5 ng to 5 pg) were labelled with 3 pl either of Cy5-dCTP
or Cy3-dCTP (Amersham Pharmacia Biotech Europe, Freiburg, Germany) by random
priming (1 x random primer/Klenow reaction buffer) using Klenow Polymerase
(50units) (both from BioPrime DNA labelling Kit, Invitrogen, Karlsruhe, Germany) in
the presence of 0.12 mM dATP’s, dGTP’s and dTTP’s and 0.06 mM dCTP’s, in a total
volume of 50 pul. After 2 hours incubation at 37°C, the reaction was interrupted by
adding 5 ul of 0.5 M EDTA and the probe purified either by MiniElute PCR or
QIAquick Purification Kits (QIAGEN, Hilden, Germany), depending on the amount of
labelled DNA applying two wash and two elution steps.

E) Hybridisation and detection procedure

All experiments described in the present example represent co-hybridisation of two
different DNA samples labelled respectively with Cy3 and Cy5. Cy3 and Cy5 belong
to the cyanine family of fluorophores and were used as reporter molecules. The
photochemical properties of the two CyDye fluors were as follows: Absorption
maximum at 550 nm and emission maximum at 570 nm for Cy3 and for Cy5 at 649

nm and 670 nm, respectively.

After purification, Cy3 and Cy5 labelled DNA were pooled and 10 pg of Salmon
Sperm DNA and 50 pg of polyA DNA were added. The mixture was frozen in liquid
nitrogen and lyophilized in the dark. DNA microchips were automatically hybridised
in @ GeneTac Hybridisation Station (Genomic Solutions, Harvard, USA) following the

Corning protocol.

Shortly, 110 pl of pre-hybridisation buffer (25% Formamide, 5x SSC, 0.1% SDS, 10
mg/ml BSA) were added to each slide and incubated for one hour at 42°C.
Lyophilized samples were resuspended in 110pl of hybridisation buffer (25%
Formamide, 5x SSC, 0.1% SDS), denatured for 3 minutes at 90°C, added to the
slides, and incubated 4 hours at 42°C. After several washing steps using
successively 2 x SSC/0.1% SDS, 0.1 x SSC/0.1% SDS, and 0.1 x SSC, slides were
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dried by a 2 min centrifugation step (1000 g) and read in a Scan Array 5000
(Perkin Elmer, Boston, USA) using emission filters for Cy3 and Cy5 in two separate
channels. Fluorescence intensities as hybridisation indicators were then analyzed by
the software ImaGene (BioBiscovery, Marina Del Rey, USA). Spots were found and
segmented in order to select areas of recognizable signals for analysis. Intensity of
fluorescence of each spot was measured, signal to local background ratios were
calculated, spot morphology and deviation from expected spot position were
considered. Cut off values for those parameters were empirically determined in pilot

experiments and used to tag spots either as positive or as negative.

F) Validation of the detection system

The experimental approach adopted in present example required dual-dye
hybridisations. It was therefore necessary to verify at first whether DNA samples
from the same source, labelled with one or the other fluorochrome, would produce
the same hybridisation pattern. Co-hybridisation experiments, combining two
identical samples of 2 pug of S. aureus DNA, produced strictly similar hybridisation
results whatever fluorochrome was used for labelling (Fig. 2A). For better
presentation gray scale images from scanning were converted in false-colour,
where green and red colour represent intensity of Cy3 and Cy5 fluorochromes
respectively. All spots showed double-hybridisation - yellow colour meaning the
overlay between green (here assigned to Cy3 labelled DNA) and red signals (Cy5
labelled DNA). Signal intensities from both channels strongly correlated (r*=0,97)
(Fig. 2B).

G) Sensitivity of detection

S. aureus DNA samples in decreasing amounts (from 2 ug to 5 ng) were labelled
and hybridised in order to determine the minimum amount of DNA producing the
expected hybridisation pattern for a certain strain. Such expected patterns were
defined as those produced by the hybridisation of 2 ug of DNA. From 2 pg to 50 ng
no significant differences in the hybridisation pattern were observed with no false
negative spots. Detection of 20 ng DNA was still satisfying with only 5% of false
negative and false positive. However, 5 ng of labelled DNA yielded weak signals
with almost 95% of false negative spots (data not shown). The limit of sensitivity of

the S. aureus microarray was then considered as being 20 ng DNA which
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corresponds approximately to 7 x 10% S. aureus CFU (S. aureus genome 2.5 x 10°
bp. 2.8 fg DNA per cell).

H) Specificity of detection

The specificity of the S. aureus microchip was demonstrated by six independently
performed co-hybridisation experiments. Visual examination of pictures showing
results of co-hybridisation of S. aureus DNA with Pseudomonas aeruginosa or
Escherichia coli DNA revealed no cross-hybridisation between S. aureus selected
gene segments and DNA probes from those Gram negative bacteria (data not
shown). Transcribing these data in a bar code showing positive or negative spots
(Fig. 3A and B) confirmed that only the S. aureus DNA sample hybridised with
spotted probes.

The specificity of the microarray could be demonstrated even below the genus
level. As shown in Fig. 4, some spotted S. aureus probes cross-hybridised with S.
epidermidis and S. saprophyticus DNA samples. This is not surprising as these
species are phylogenetically closely related. However, genes coding for S. aureus
specific proteins as nuclease (nuc), clumping factors A and B (c/fA and B), protein A
(spa), V8 serine protease (sprv8) and alpha and beta hemolysins (h/a and hi/b)
exclusively hybridised with S. aureus DNA. The presence/absence of such genes

allowed unambiguous discrimination between S. aureus and CoNS.

I) S. aureus strain profiling

The principle of the S. aureus microarray was tested as a tool for strain profiling. A
distinctive hybridisation pattern could be established for reference strains and 10
selected clinical isolates. For instance when DNA from clinical isolates T100 and
T103 were labelled with Cy5 and Cy3, respectively, and co-hybridised, both isolates
were identified as S. aureus, since both contained species-specific genes as e.g.

clumping factor A and B (Fig. 5A).

Moreover, both strains are methicillin resistant (mecA positive), but only T100
contained the beta-lactamase gene. The hybridisation of T103 DNA reveals the
presence of ermA, ermB and aacA genes indicating that the strain is resistant to

erythromycin and aminoglycosides.
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Apparently, T103 harbors the genes encoding enterotoxines A (eta) and B (etb)
while in T100 the gene encoding enterotoxin C (etc) is present. The presence or
absence of these genes was confirmed by PCR assays (Fig. 5B) and the antibiotic
resistance was verified by classical antibiograms (Sahm, D. & Washington, J. A.
(1991). Antibacterial susceptibility tests: dilution methods. In: Manual of Clinical
Microbiology (Balows, A., Ed.), pp. 1105-16. American Society for Microbiology,
Washington DC, USA) (data not shown).

J) Detection of S. aureus in spiked positive BACTEC® cultures

One possible application of the S. aureus microarray is to detect the bacterium
growing in blood culture, i.e. after the BACTEC® signals bacterial growth. Blood
culture bottles were spiked with 100 CFU of S. aureus. After the automated
culturing system indicated bacterial growth, 1 ml was withdrawn for DNA

extraction.

As shown in Fig. 6A, DNA samples prepared from sterile blood culture show no
crosshybridisation with spotted S. aureus probes. A 2 pg DNA sample derived from
blood culture containing S. aureus cells revealed a hybridisation pattern almost
completely identical to a DNA sample isolated from an overnight LB culture

inoculated with a S. aureus colony (Fig. 6B).

These data underscore the high sensitivity and specificity of the detection system
since blood culture DNA comprises a mixture of human and bacterial DNA. Co-
hybridisation between DNA from blood culture positive for S. aureus and CoNS DNA
also allowed clear identification since only the S. aureus probe hybridised to S.

aureus species-specific genes (data not shown).

K) Detection of S. aureus in__ positive BACTEC® cultures inoculated with clinical
specimens

Co-hybridisation with DNA from clinical blood cultures positive for S.aureus and
CoNS (Staphylococus epidermidis), Streptococcus mitis, E. coli and Klebsiella
oxytoca allowed clear species identification since the S.aureus probes hybridised to
S.aureus species-specific genes only. Staphylococcus epidermidis positive blood

culture DNA hybridised to staphylococcal metabolic genes and to some antibiotic
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resistance determinant genes only. No cross-hybridisation was detected between
DNA from the two gram-negative strains and the Streptococcus strain and S.

aureus spotted gene probes (data not shown).

Example 2.1: Materials and Methods

Reference strains, clinical isolates and culture conditions: Bacterial reference strains

were obtained from the American Type Culture Collection (ATCC, Manassas, Va.),
the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ,
Braunschweig, Germany), the Collection Institute Pasteur (CIP, Paris, France) or
the network on antimicrobial resistance in Staphylococcus aureus (NARSA,
Herndon, Virginia). Klebsiella pneumoniae serotype O3 and serotype O8 were:-
provided by E.M. Nielsen (Department of Bacteriology, Mycology and Parasitology,
Statens Serum Institut, Copenhagen, Denmark). Clinical isolates were obtained
from the inventors’ clinical routine microbiology laboratory.

The following bacteria and fungi were used for evaluation of the specificity of the
microarray: Acinetobacter baurmannii (DSM 30008, 1 clinical isolate), Pseudomonas
aeruginosa (ATCC27853), Escherichia coli (ATCC 25922, CIP 105893, 81.88, 74.14
and 3 clinical isolates), Klebsiella oxytoca (DSM 4798, 1 clinical isolate), Klebsiella
pneumoniae (DSM 681, serotype O3 strain 390 and serotype 08 strain 889),
Proteus mirabilis (DSM 788, 2 clinical isolates), Proteus vulgaris (DSM 2140),
Candida albicans (ATCC 10231), Enterococcus casseliflavus (clinical isolate),
Enterococcus faecalis (ATCC 29212, 1 clinical isolate), Enterococcus faecium
(clinical isolate), Enterococcus gallinarum (clinical isolate), Streptococcus agalactiae
(DSM 2134), Streptococcus angiosus (DSM 20563), Streptococcus bovis (DSM
20480), Streptococcus dysgalactiae (DSM 20662), Streptococcus gordonii (DSM
6777), Streptococcus mutans (DSM 20523), Streptococcus pneumoniae (ATCC
49619), Streptococcus pyogenes (DSM 11723), Staphylococcus aureus (ATCC
29213, NRS123 alias MW2, 2 clinical isolates), Staphylococcus epidermidis (ATCC
12228, 1 clinical isolates), Staphylococcus haemolyticus (DSM 20263),
Staphylococcus hominis (DSM 20228), Staphylococcus lugdunensis (DSM 4804),
Staphylococcus saprophyticus (ATCC 14953) and Staphylococcus warneri (DSM
20316).

Bacterial and fungal reference strains and clinical isolates were grown over night at

37 °C with constant shaking in 5 ml Luria-Bertani (LB) broth or tryptic soy broth
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(TSB, 30 g/l, Merck) containing 3 g/l yeast extract. Enterococci and streptococci
were grown in 10 ml TSB plus yeast without agitation under 5% CO,. Overnight
cultures were harvested at 2,560 g for 10 min. After discarding the supernatant the
pellet was washed in 1 ml TE (10 mM Tris-HCI, pH 7.5 and 1 mM EDTA) and
recovered by centrifugation at 17,900 g for 10 min. Cell pellets were used for DNA
preparation.

Example 2.2: DNA preparation

For microarray hybridization experiments, DNA was prepared from the strains listed
in Example 2.1.

Total cellular DNA was extracted and purified by using the Bacterial Genomic DNS
Purification Kit (Edge BioSystems, Gaithersburg, USA). Cell pellets were
resuspended in 200 pl lysis buffer (20 mM Tris-HCI, pH 7.5, 50 mM NaCl and 10
mM EDTA, pH 8.0) and lysozyme (Sigma, Taufkirchen, Germany) was added to
reach a final concentration of 7.5 mg/ml. In additon, lysostaphin (Sigma) was
added to a final concentration of 0.2 mg/ml to promote Staphylococcal lysis or
mutanolysin (0.5 U/ul; Sigma) was added to lyse Streptococci and Enterococci.
After incubation at 37°C for one hour, 400 pl Sphaeroblast buffer were added and
DNA was extracted following the instructions of the supplier.

Candida albicans DNA was extracted using the MasterPure Yeast DNA purification
kit (Epicentre Biotechnologies, Madison USA) following the instructions of the
manufacturer.

Concentration, purity and size of the purified DNApreparations were determined by
UV-spectrophotometry (lambda 40, PerkinElmer, Boston USA) and 1% agarose gel

electrophoresis.

Example 2.3: DNA labelling
Prior to labelling, high molecular weight DNA (=12 kb) was fragmented by

sonication for 30 sec at an amplitude of 80% (energy input 1500 kJ) using an
ultrasonic homogenizer (Sonoplus HD 3080, Bandelin, Berlin, Germany) equipped
with a BR30 booster cup for high-intensive irradiation of small and sensitive sample
volumes. The size of the fragmented DNA (500-8000 bp) was checked by 1.5%
agarose gel electrophoresis. Different amounts of DNA (1 to 5 pg) were then
labeled with 3 pl either of Cy5-dCTP or Cy3-dCTP (Amersham Pharmacia Biotech
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Europe, Freiburg, Germany) by random priming (1 x random primer/Klenow
reaction buffer) using Klenow Polymerase (50 units) (both from BioPrime DNA
labeling Kit, Invitrogen, Karlsruhe, Germany) in the presence of 0.12 mM dATP’s,
dGTP’s and dTTP's and 0.06 mM dCTP’s, in a total volume of 50 ul. Prior to
labelling, each target DNA was spiked with three gene segments (1 pl each, 30
ng/ul) amplified by PCR from selected recombinant plasmids to serve as internal
positive controls. After 2 hours incubation at 37°C, the reaction was interrupted by
adding 5 pl of 0.5 M EDTA and unbound label was removed using the QIAquick
Purification Kit (QIAGEN, Hilden, Germany). The purified labelled DNA was eluted in
80 upl TE and the relative labelling efficiency of a reaction was evaluated by
calculating the approximate ratio of bases to dye molecules (acceptable labelling
ratios for nucleic acid were <60). This ratio and the amount of recovered labelled
DNA was determined by measuring the absorbance of the nucleic acids at 260 nm
and the absorbance of the dye at its absorbance maximum using a lambda40 UV-
spectrophotometer (PerkinElmer) and plastic disposable cuvettes for the range from
220 nm to 1,600 nm (UVette; Eppendorf, Hamburg, Germany).

Example 2.4: Microarray construction

Cloned PCR-products were used to generate probes for the DNA microarray. All
together 930 gene segments ("probes") were represented on the microarray (Tab.
7). They comprised probes for virulence genes, species specific metabolic and
structural genes from Candida albicans (86), Acinetobacter baumannii (21),
Enterobacter cloacae (11), Escherichia coli (31), Enterococcus faecalis (69), E.
faecium (23), Klebsiella oxytoca (21), K. pneumoniae (50), P. aeruginosa (53),
Proteus mirabilis (70), P. vulgaris (9), Stenotrophomonas maltophilia (13),
Streptococcus agalactiae (38), S. dysgalactiae (1), S. pneumoniae (83), S.
pyogenes (42), S. viridans (19, including probes for S. mutans and S. bovis),
Streptococci (2), Staphylococcus aureus (69), S. epidermidis (35), S. haemolyticus
(7), S. hominis (1), S. lugdunensis (6), S. saprophyticus (2) and S. warneri (7), as
well as for bacterial antibiotic resistant determinants (131), and positive and

negative controls (29).

Tab. 7: Gene probes on array of example 2.
[n] Probe Name | seqiD|
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n Probe Name SeqlD
1]16SKpn_1_1 934
2]16SrRNAPrmi_1_1 940
3J16SRNAEf_1_1 936
4116SRNAEf 2_1 933
5]16SShaemolyt_1_1 938
6]16SShominis_1_1 937
7]16SStrepagalactiae_1_1 930
8}16SPa_1_1 926
9]16SSa_1_1 942

~ 10j16SSa_3_1 935

11]16SStrepneu_1_1 929

12]16SStrepyog_1_1 928

13|16SKlox_1_1 943

14|16SrRNAPrvu1_1_1 941

15|16SEfaecium_1_1 931

16]16SEfaecium_2_1 932

17|23SEfaecium_1_1 939

18]23SEfaecium_2_1 927

19]JARHGDIA(hu)_1_1 923

20fb-Act(hu)_1_1 922

21}GAPD(hu)_1_1 921

22]LDHA(hu)_1_1 920

23[PGK1(hu)_1_1 924

24frbcl _1_1 919

25[rbcL_1_2 925

26jaac(6p)-tb7_1_1 2867

27JaacA-aphD_1_1 843

28JaacA4ENCL_1_1 2864

29jaacC2_1_1 833

30[aadB_1_2 836

31jaadD_1_1 837

32JadeA-ACIBA_1_1 2866

33JadeB-ACIBA_1_1 2868

34jadeC-ACIBA_1_1 2869

. 35]AdeR-ACIBA_1_1 2865

36]AdeS-ACIBA_1_1 2870

37}laph-A3_1_1 840

38|strA_1_1 839

39]strB_1_1 834

40jaacA_aphDStwar_1_1 831

41jaacAd4_1_1 842

42JaacA4_1_2 838

43laacC1_1_1 841

44laacC1_1_2 832

45laadA_1_1 835

46JaphA3_1_1 845
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n Probe Name SeqlD
47]ampC-ENCL_1_1 2874
48jampC_1_1 789
49lampR_1_1 2873
50]blaA_1_1 823
51]biaB_1_1 788
52]blalShaemolyt_1_1 803
53|blal1_1_1 2875
54|plat2_1_1 2871
55|blaMIR-3_1_1 2872
56|blaOXA-1_1_1 828
57|blaOXY-KLOX_1_1 816
58|blaSHV-1_1_1 794
59|blaTEM-106_1_1 815
60])blavim_1_1 804
61|blaZz_1_1 827
62JcumA_1_1 819
63|femA_1_1 801
64|femBShaemolyt_1_1 820
65|fmhA_1_1 825
66]fmhB_1_1 818
67|ftsWEF_1_1 817
68]mecA_1_1 802
69]mecl|Sepid_1_1 786
70]pbp1a_1_1 813
71]pbp2aStrpneu_1_1 793
72}pbp2x_1_1 807
73lpbp3Saureuc_1_1 808
74|pbp4_1_1 809
75]pbp5Efaecium_1_1 810
76|pbpC_1_1 811
77)psrb_1_1 824
78]bla-CTX-M-22_1_1 792
. 79]bla_FOX-3_1_1 822
80]blaiIMP-7_1_1 785
81|blalIMP-7_1_2 797
82|blaOXA-10_1_2 787
83|blaOXA-2_1_1 795
84|blaOXA-32_1_1 791
85|blaOXY_1_1 799
86|blaPER-1_1_1 821
87|blaPrmi_1_1 830
88|blaRShaemolyt_1_1 796
89 dacCStrpyog_1 _1 800
90jfox-6_1_1 829
91ImecR1Sepid_1_1 826
92ipbp2b_1_1 805
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n Probe Name SeqlD

93|pbp2primeSepid_1_1 806

94|cat_1_1 862

95|catEfaecium_1_1 861

o6[cmIAs_ 1 1 860

97|ble_1_1 875

o8[dal_1_1 874

99jvanRB2_1_1 870
100jvanSB2_1_1 . 872
101jvanWB2_1_1 873
102}vanxB2_1_1 876
103jvanA_1_1 867
104|vanB_1_1 879
105]vanC-2_1_1 881
106|vanH(tn)_1_1 866
107|vanHB2_1_1 868
108|vanR_1_1 869
109jvanS(tn)_1_1 871
110jvanX(tn)_1_1 882
111jvanY(tn)_1_1 877
112|vanYB2_1_1 878
113|vanZ(tn)_1_1 880
114jermA_1_1 852
115]ermB_1_2 851
116jermC_1_1 846
117}linB_1_1 847
118|mdrSA_1_1 849
119|mefA_1_1 856
120|mphBM_1_1 855
121 |mrx_1_1 857
122|msrA_1_1 854
123|satA_1_1 853
124|satSA_1_1 848
125]abcXStrpmut_1_1 894
126|acrA_1_1 892
127|acrB_1_1 883
128JacrR_1_1 890
129]albA_1_1 898
130}arr2_1_1 906
131|cadBStalugd_1_1 888
132]elkT-abcA_1_1 896
133]emeA_1_1 891
134}mexA_1_1 889
135fmexB_1_2 884
136|mexR_1_1 905
137 mreA_1_1 907
138jnorA23_1_1 904
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139|nov_1_1 901
140|qacEdelta1_1_1 895
141rtn_1_1 893
142fsul_1_1 887
143|sull_1_1 886
144|sulll_1_1 2888
145fwbbi_1_1 203
146jwzm_1_1 899
147|wzt_1_1 902
148|msrCb_1_1 900
749]uvrA_1_1 909
150|tetA-ACIBA_1_1 2907
151 |tetAJd_1_1 863
152|tetl_1_1 864
153]tetM_1_1 . 865
154|tetR-ACIBA_1_1 2908
155]dfrA_1_1 859
156]dfrStrpneu_1_1 858
157JAAF1_1_1 247
158|ALS1_1_1 249
159]ALS7_1_1 250
160|ASL43f_1_1 232
161|BGL2_1_1 233
162|CACHS3_1_1 234
163|CEF3_1_1 237
164|CHS1_1_1 238
165|CHS2_1_1 239
166|CHS4_1_1 240
167|CHS5_1_1 241
168|CHT1_1_1 242
169JCHT2_1_1 243
170|CHT4_1_1 244
171|CSA1_1_1 245
172|GSC1_1_1 257
173|GSL1_1_1 258
174|HWP1_2_1 261
175|HYR1_1_1 262
176|INT1a_1_1 263
177]KRE15f_1_1 264
178]KRE6_1_1 265
179|KRE9_1_1 266
180|MP65_ 1 1 269
181|]PHR1_1_1 272
182|PHR2_ 1 _1 273
183|PHR3_1_1 274
184|PRA1_1_1 275
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185|RBT1_1_1 277
186|RBT4_1_1 278
187|RHO1_1_1 279
188|RVS167_1_1 283
189|SKN1_1_1 285
190|TCA1_1_1 287
191|YAE1_1_1 289
192|CDR1_1_1 911
193|CDR1_2_1 912
194|CRD2_1_1 910
195|ERG11_1_1 917
196JFET3_1_1 914
197|FTR2_1_1 915
198[MDR1-7_1_1 916
199|MET3_1_1 913
200JSEC20_1_1 918
201|ADH1_1_1 248
202]JARG56_1_1 231
203|ESST 11 253
204|GAP1_1_1 255
205|GNA1_1_1 256
206|HIS1_1_1 259
207{MLS1_1_1 268
208|NDE1_1_1 270
209|PFK2_1_1 271
210JSRB1_1_1 286
211|TRP1_1_1 288
212]YRB1_1_1 290
213|5triphosphatase_1_1 246
214|CCT8_1_1 235
215|CDC37_1_1 , 236
216JEDT1_1_1 251
217]ELF_1_1 252
218|FAL1_1_1 254
219|HTS1_1_1 260
220[MIG1_1_1 267
221|PRS1_1_1 276
222|RNR1_1_1 280
223|RPB7_1_1 281
224]RPL13_1_1 282
225|SHA3_1_1 284
226]YST1exon2_1_1 291
227]CCN1_1_1 292
228|CDC28_1_1 293
229|CLN2_1_1 294
230|CPH1_1_1 295




WO 2007/039319 PCT/EP2006/010132
- 107 -

n Probe Name SeqlD
231|CYB1_1_1 296
232|EFG1_1_1 297
233|MNT1_1_1 298
234|RBF1_1_1 299
235|RBF1_2_1 300
236|RIM101_1_1 301
237|RIM8_1_1 302
238|SEC14_1_1 303
239|SEC4_1_1 304
240]TUP1_1_1 305
241]YPT1_1_1 306
2421ZNF1CZF1_2_1 307
243JcarO_1_1 2843
244|csuA_1_1 2854
245|csuA_B_1_1 2853
246jcsuB_1_1 2852
247|csuC_1_1 2849
248]csuD_1_1 2848
248]dhbA_1_1 2845
250|dhbB_1_1 2846
251|gacS_1_1 2844
252|sid_1_1 2847
253|tnp-ACIBA_1_1 2850
254|waaA-ACIBA_1_1 2851
255|abc_1_1 2857
256|cysl_1_1 2860
257|dec_1_1 2859
258|furACIBA_1_1 2858
259|ompA-ACIBA_1_1 2863
260|por_1_1 2856
261]put1_1_1 2855
262|put3_1_1 2862
263|trpE_1_1 2861
264|asr_1_1 2876
265]ehuA_1_1 2885
266]ehuS_1_1 2878
267|ehuT_1_1 2883
268|ehuU_1_1 2882
269|ehuV_1_1 2879
270llacZ_1_1 2877
271JORF165_1_1 2881
272|ORF295_1_1 2884
273]JORF400_1_1 2886
274|slyA_1_1 2880
275[b1169_1_1 142
276jenvZ_1_1 143
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277]nicb_1_1 144
278|nfrB_1_1 145
279InlpA_1_1 146
280|pilAe_1_1 147
281JyacH_1_1 148
282|yagX_1_1 149
283)ycdS_1_1 150
284lyciQ_1_1 151
285fymcA_1_1 152
286]b1202_1_1 153
287|eae_1_1 154
288JeltB_1_1 155
289JescR_1_1 156
290)escT_1_1 157
291)escU_1_1 158
292)espB_1_1 159
293|fes_1_1 160
294|fes_2_1 161
295]fteA_1_1 162
296)hiyA 1 _1 163
297thiyB_1_1 164
298fiucA_1_1 165
299]iucB_1_1 166
300]iucC_1_1 167
301|papG_1_1 168
302|rfbE_1_1 169
303]|shuA_1_1 170
304|SLTI_1_1 171
305[toxA-LTPA_1_1 172
306jvT2vaB_1_1 173
307]ABC-eltA_1_1 317
308]agrBfs_1_1 318
308]agrCfs_1_1 319
310JarcA_1_1 308
311jarcC_1_1 309
312]bkdA_1_1 310
313Jcad_1_1 311
314jcamE1_1_1 312
315|csrA_1_1 313
316|dacA_1_1 314
317]dfr_1_1 315
318|dhoD1a_1_1 316
319|dnaE_1_1 320
320]ebsA_1_1 321
321]ebsB_1_1 322
322)eep_1_1 323
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323|efaR_1_1 324
324|gls24_gisB_1_1 325
325]gph_1_1 326
326|gyrAEf_1_1 327
327|metEf_1_1 328
328|mntHCb2_1_1 329
329|meb2_1_1 330
330jmvab:_1_1 331
331|mvaE_1_1 332
332[parC_1_1 333
333|pcfG_1_1 334
334|phoZ_1_1 335
335|polC_1_1 336
336|ptb_1_1 337
337|recS1_1_1 338
338|rpoN_1_1 339
339|tms_1_1 340
340|tyrDC_1_1 341
341|tyrS_1_1 342
342Jace_1_1 351
343jasat_1_1 343
344jasp1_1_1 344
345]cgh_1_1 345
346|cylA_1_1 346
347|cylB_1_1 347
348|cyll_1_1 348
349|cylL_cylS_1_1 349
350|cylM_1_1 350
351]ef00108_1_1 352
352|ef00109_1_1 353
353|ef0011_1_1 354
1354}ef00113_1_1 3565
355|ef0012_1_1 356
356|ef0022_1_1 357
357]|ef0031_1_1 358
358|ef0032_1_1 359
359]ef0040_1_1 360
360]ef0058_1_1 361
361]enlA_1_1 » 362
362|esa_1_1 363
363|esp_1_1 364
364]gelE_1_1 365
365|groEL_1_1 366
366})groES_1_1 367
367|rt1_1_1 368
368|sala_1_1 369
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369]salb_1_1 370
370|seal_1_1 371
371|sep1_1_1 372
372)vickK_1_1 373
373]yycH_1_1 374
374]yycl_1_1 375
375]yyed_1_1 376
376]bgiB_1_1 377
377]bgiR_1_1 378
378]bglS_1_1 379
379lefmA_1_1 380
380]efmB_1_1 381
381|efmC_1_1 382
382|mreC_1_1 383
383|mreD_1_1 384
384|mvaDEfaecium_1_1 385
385jmvaEEfaecium_1_1 386
386jmvakK1Efaecium_1_1 387
387|mvaK2Efaecium_1_1 388
388fmvaSEfaecium_1_1 389
389}orf3_4Efaeciumb_1_1 390
390jorf6_7Efaecium_1_1 391
391|orf7_8Efaecium_1_1 392
392]orf9_10Efaecium_1_1 393
393|entA_enti_1_1 394
394|entD_1_1 395
395|entR_1_1 396
396|loep_1_1 397
397|sagA_1_2 398
398|H+ATPase_1_1 2887
399|cymA_1_1 449
400jcymD_1_1 450
401]jcymE_1_1 451
402|cymH_1_1 452
403jcyml_1_1 453
404jcymJ_1_1 454
405]ddrA_1_1 455
406)fdt-1_1_1 456
407]fdt-2_1_1 457
408}fdt-3_1_1 458
409fgatYy_1_1 459
410fhydH_1_1 460
411jmasA_1_1 461
412|nasA_1_1 462
413fnasg_1_1 463
414fnasF_1_1 464
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415)pehX_1_1 465
416jpelX_1_1 466
417]tagH_1_1 467
418|tagK_1_1 468
419|tagT_1_1 469
420]acoA_1_1 408
421]acoB_1_1 409
422|acoC_1_1 410
423JahlK_1_1 411
424]atsA_1_1 399
425]atsB_1_1 400
426{budC_1_1 401
427|citA_1_1 402
428|citw_1_1 403
429|citX_1_1 404
430|dalD_1_1 405
431|dalK_1_1 406
432]dalT_1_1 407
433)fimK_1_1 412
434|gifKPN2_1_1 413
435]liac_1_1 431
436]ItrA_1_1 414
437ImdcC_1_1 415
438]mdcF_1_1 416
439fmdcH_1_1 417
440imrkA_1_1 418
441|mtrK_1_1 419
442|nifF_1_1 420
443nifk_1_1 421
444InifN_1_1 422
445[tyrP_1_1 423
446 ureA_1_1 424
447jwbbO_1_1 425
448]wza .__=1_= 1 426
449)wzb_1_1 427
450jwzmKPN2_1_1 428
451jwztKPN2_1_1 429
452fyojH_1_1 430
453JaldA_1_1 433
454faldA_2_1 434
455]cim_1_1 432
456]hemly_1_1 435
457]pSLO17_1_1 436
458|pSL020_1_1 437
459 rcsA_1_1 438
460{rmIC_1_1 439




WO 2007/039319 PCT/EP2006/010132
- 112 -

n Probe Name SeqlD
461|rmiD_1_1 440
462|jwaaG_1_1 441
463|wbbD_1_1 442
464{wbbM_1_1 443
465jwbbN_1_1 444
466 wbdA_1_1 445
467|wbdC_1_1 446
468|wztKpn_1_1 447
469|yibD_1_1 448
470|glpR_1_1 470
471]|lasRb_1_1 471
472[orfX_1_1 472
473)pa0260_1_1 473
474]pa0572_1_1 474
475]pa0625_1_1 475
476|pa0636_1_1 476
477|pa1046_1_1 477
478|pa1069_1_1 478
479|pa1846_1_1 479
480]pa3866_1_1 480
481|pad4082_1_1 481
482]pilAp_1_1 482
483|PilAp2_1_1 483
484pilC_1_1 484
485|PstP_1_1 485
486]purk_1_1 486
487]uvrDIl_1_1 487
488)vsml_1_1 488
489lvsmR_1_2 489
490]xcpX_1_1 490
491]algB_1_1 494
492falgN_1_1 495
[493)algR_1_1 | 49
494faprA_1_1 491
495|aprE_1_1 492
496|ctx_1_2 493
497|ExoS_1_1 497
498|fpvA_1_1 498
499(lasRa_1_1 499
500]lipA_1_1 500
501 |lipH_1_1 501
50240rf159_1_2 502
503]Orf252_1_1 503
504}pchG_1_1 504
505]PhzA_1_1 505
506]PhzB_1_1 506
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507|PLC_1_1 507
508|plcN_1_1 508
509]plcR_1_1 509
510|pvdD_1_1 510
511|pvdF_1_2 511
512|pyocinS1_1_1 512
513|pyocinS1im_1_1 513
514|pyocinS2_1_1 514
515)pys2_1_1 515
516|pys2_2_1 516
517|rbf303_1_1 517
518|rhlA_1_1 518
519|rhIB_1_1 519
520|rhiR_1_1 520
521|TnAP41_1_2 521
522jtoxA_1_1 522
523jaad_1_1 711
524latfA_1_1 706
525]atfB_1_1 707
526{atfC_1_1 708
527]ccmPrmi1_1_1 709
528|cyaPrmi_1_1 710
529|fifB_1_1 712
530]fifD_1_1 713
531ffN_1_1 714
532]fIhD_1_1 715
533[floA_1_1 716
534|ftsK_1_1 717
535]gstB_1_1 718
536fhemCPrmi_1_1 719
537[hemDPrmi_1_1 720
538|hev_1_1 721
530katA_1_1 722
540]lpp1_1_1 723
541|menE_1_1 724
542Imfd_1_1 725
543|nrpA_1_1 726
544|nrpB_1_1 727
545|nrpG_1_1 728
546|nrpS_1_1 729
547InrpT_1_1 730
548nrpU_1_1 731
549|pat_1_1 732
550 pmfA_1_1 733
551fpmfC_1_1 734
552lpmfE_1_1 735
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553|ppaA_1_1 736
554|rsbA_1_1 737
555|rsbC_1_1 738
556|speB_1_1 739
S57|stmA_1_1 740
558|stmB_1_1 741
559terA_1_1 742
560jterD_1_1 743
561jumoA_1_1 744
562|umoB_1_1 745
563JumoC_1_1 746
564 ureR_1_1 747
565|xerC_1_1 748
566]ygbA_1_1 749
567|flaA_1_1 750
568|flaD_1_1 751
569ffliA_1_1 752
570fhpmA_1_1 753
571lhpmB_1_1 754
5724lpsPrmi_1_1 755
573|mrpA_1_1 756
574mrpB_1_1 757
575|mrpC_1_1 758
576mrpD_1_1 759
577|mrpE_1_1 760
578mrpF_1_1 : 761
579|mrpG_1_1 762
580}mrpH_1_1 763
581fmrpl_1_1 764
582|mrpJ_1_1 765
583|patA_1_1 766
584|putA_1_1 767}
585Juca_1_1 768
586JureDPrmi_1_1 769
587 ureEPrmi_1_1 770
588jureFPrmi_1_1 771
589]zapA_1_1 772
590)zapB_1_1 773
591)|zapD_1_1 774
5921zapE_1_1 775
593jenvZPrvu_1_1 776
594}frdC_1_1 777
595)frdD_1_1 778
596]infBPrvu_1_1 779
597lad_1_1 780
598|tna2_1_1 781
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599]end_1_1 782
600|pqrA_1_1 783
601|urg_1_1 784
602[eD 2 1 2892
603]eE_1_1 2890
604JeF_1_1 2899
605[et_1_1 2898
606]ORF2-STEMA 1 _1 2897
607|ORF4-STEMA_1_1 2896
608Jpam_1_1 2895
609]pmp-STEMA_1_1 2894
610|ppi_1_1 2893
611|smeE_1_1 2889
612[smeF4494 1 1 2901
613|StmPr1_1_1 2891
614|StmPr2_1_1 2900
615|0487Straga_1_1 625
616]|0488Straga_1_1 626
617|0493Straga_1_1 627
618|0495Straga_1_1 628
619]0498Straga_1_1 629
620[0500Straga_1_1 630
621]0502Straga_1_1 631
622[0504Straga_1_1 632

623]cpsAi Strgil_1
624]cpsB1Strgal_1 607
625jcpsC1Strgal_1 608

_1 606

1

_1
626|cpsD1Strgal_1_1 609

_1

_1

627|cpsE1Strgal_1 610

628|cpsG1Strgal_1 611
629 cpslStraﬁgaI_1 1 612
630|cpsJStragal_1_1 613
631 cpsKStragaI_1_1 614
632|cpsMStragal_1_1 615
633|cpsYStragal_1_1 616
634|cpsYStragal_2_1 617
635|cylBStraga_1_1 618
636)cylEStraga_1_1 619
637|cylFStraga_1_1 620
638]cylHStraga_1_1 621
639|cyllStraga_1_1 622
640|cylJStraga_1_1 623
641|cylKStraga_1_1 624
642|folDStraga_1_1 633
643|neuAlStrgal_1_1 634

644|neuB1Strgal_1_1 635
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645]neuC1Strgal_1_1 636
646|neuD1Strgal_1_1 637
647frecNStraga_1_1 638
648)0499Straga_1_1 642
649]CAMPfactor_1_1 640
650JCAMPfactor_2_1 641
651|hylStragal_1_1 643
652|lipStragal_1_1 644
653|16SStrepdysgal_1_1 2842
654]1760Strpneu_1_1 546
655|acyPStrpneu_1_1 547
656|cap1EStrpneu_1_1 523
657|cap1FStrpneu_1_1 524
658}cap1GStrpneu_1_1 525
659|cap3AStrpneu_1_1 526
660|cap3BStrpneu_1_1 527
661|celAStrpneu_1_1 528
662|celBStrpneu_1_1 529
663|cglAStrpneu_1_1 530
664]cglBStrpneu_1_1 531
665]cglCStrpneu_1_1 5632
666]cglDStrpneu_1_1 533
667]cinA_1_1 534
668|cps14EStrpneum_1_1 535
669|cps14FStrpneum_1_1 536
670|cps14GStrpneum_1_1 537
671|cps14HStrpneum_1_1 538
672|cps19aHStrpneum_1_1 539
673|cps19alStrpneum_1_1 540
674|cps19aKStrpneum_1_1 541
675)cps19fGStrpneum_1_1 542
676]cps23fGStrpneum_1_1 543
677]dexB_1_1 544
678|dinF_1_1 545
679]endAStrpneu_1_1 548
680|exoAStrpneu_1_1 549
681|exp72 ==___‘I=_ 1 550
682|fnlAStrpneu_1_1 551].
683{finIBStrpneu_1_1 552
684|fnICStrpneu_1_1 553
685|gct18Strpneum_1_1 554
686]hexB1_1_1 555
687|hftsHstrpneu_1_1 556
688Jimmunofrag1Strpneu_1_1 557
689|immunofrag2Strpneu_2_1 558
690]immunofrag3Strpneu_2_1 559
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691|kdtBStrpneu_1_1 560
692|lysAStrpneu_1_1 561
693|pcpBStrpneu_1_1 562
694|pfiICStrpneu_1_1 563
695|plpA_1_1 564
696|prtA1Strpneu_1_1 565
697|pspC1Strpneu_1_1 566
698|pspC2_1_1 567
699|purRStrpneu_1_1 568
700]pyrDAStrpneum_1_1 569
701|SP0828Strpneu_1_1 570
702]SP0830Strpneu_1_1 571
703|SP0833Strpneu_1_1 572
704]SP0837_38Strpneu_1_1 573
705|SP0839Strpneu_1_1 574
706]jugdStrpneu_1_1 575
707juncC_1_1 576
708)vicXStrepneu_1_1 577
709|wchA6bStrpneum_1_1 578
710jwci4Strpneum_1_1 579
711|wcikaStrpneum 1_1 580
712]wciL4Strpneum_1_1 581
713|wciN6bStrpneum_1_1 582
714}wciO6bStrpneum_1_1 583
715jwciP6bStrpneum_1_1 584
716}wciY 18Strpneum_1_1 585
717 |wzdbStrpneum_1. 1 586
718|wze6bStrpneum_1_1 587
719}wzy18Strpneum_1_1 588
720jwzy4Strpneum_1_1 589
721|wzy6bStrpneum_1_1 590
722|xpt_1_1 591
723 igaStrpneu_1_1 592
724|lytA_1_1 593
725|nanA_1_1 594
726]nanBStrpneu_1_1 595
727|pcpCStrpneu_1_1 596
728|ply_1_1 597
729|prtAStrpneu_1_1 598
730|pspA_1_2 599
731|SP0834Strpneu_1_1 600
732|SP0834Strpneu_1_2 601
733 sphtraStrpneu;__j 602
734JwciJStrpneu_1_1 603
735]wziyStrpneu_1_1 604

736]wzxStrpneu_1_1 605
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737|cyciStrpyog_1_1 645
738|fah_rph_hlo_Strpyog_1_1 646
739)int_1_1 647
740|int315.5_1_1 648
741ImurEStrpyog 4_1 649
742|oppA_1_1 650
743|oppCStrpyog_1_1 651
744|oppD_1_1 652
745|SPy0382Strpyog_1_1 653
746|SPy0390Strpyog_1_1 654
747|SpyM3_1351_1_1 655
748|vicXStrpyog_1_1 656
749]|DNaselStrpyog_1_1 657
750)fba2Strpyog_1_1 658
751|fhuAStrpyog_1_1 659
752|fhuB1Strpyog_1_1 660
753|fhuDStrpyog_1_1 661
754)fthuGStrpyog_1_1 662
755lhylA_1_ 1 663
756|hylP_1_1 664
757|hylp2_1_1 665
758|oppB_1_1 666
759|ropB_1_1 667
760|scpAStrpyog_1_1 668
761|sloStrpyog_1_1 ' 669
762|smez-4Strpyog_1_1 670
763|sof_1_1 671
764|sof 2 1 672
765|speA_1_1 673
766 speBZStrpyog_;__sj_ 1 674
767|speCStrpyog_1_1 675
768 speJStrpyog 1.1 676
769 srtBStrpyog 1_1 677
770 srtCStrpyo _1_1 678
771|srtEStrpyog_ g1 1 _1 679
772 srtFStrpyog__1 1 680
773 srtGStrpyog 1_1 681
774 srtIStrpy%_1_1 682
775 srtKStrpyog_;_1_1 683
776|srtRStrpyog_1_1 684
777|srtTStrpyog_1_1 685
778|vicKStrpyog_1_1 686
779|573Stprmut_1_1 687
780]580SStprmut_1_1 688
781]581_5682SStprmut_1_1 689
782|584SStprmut_1_1 690
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783}dItAStrmut_1_1 691
784|ditBStrmut_1_1 692
785 dIthpx1Strm‘ut= 1_1 693
786|dItDStrmut_1_1 694
787 IichStrbov__1=1 695
788|lytRStprmut_1_1 696
789|lytSStprmut_1_1 697
790|pepQStrrmut_1_1 698
791|pflICStrmut_1_1 699
792|recNStprmut_1_1 700
793|ytgBStrmut_1_1 701
794]hlyXStrmut_1_1 702
795)igaStrmitis_1_1 703
796)igaStrsanguis_1_1 704
797|perMStrmut_1_1 705
798|fasCAXStrdysg_1_1 2904
799|sloStrep_1_1 2905
800|cataSaur_1_1 1
801|cataSaur_1_2 2
802|clfA_1_1 3
803|clfB_1_1 4
804|coa_1_1 5
805|coa_1_2 6
806|coa_2 2 2903
807|coa_3_1 2902
808|epiP-bsaP_1_1 58
809|geh_1_1 59
810|gyrA_1_1 60
811|gyrB_1_1 61
812lhemB_1_1 62
813lhemC_1_1 63
814lhembD_1_1 64
815lhemN_1_1 65
816|hsdS_1_1 66
817|hsdS_2_1 67
818|lip_1_1 68
819|menC_1_1 69
820|murC_1_1 70
821|nuc_1_1 71
822|pdhD_1_1 72
823|rpoB_1_1 73
824|SAV0431_1_1 74
825|SAV0439 1_1 75
826|SAV0440_1_1 76
827|SAV0441_1_1 77
828|sigB_1_1 78

119
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829|spa_1_2 79
830|sstC_1_1 80
831jtag_1_1 81
832)tyrA_1_1 82
833|bsaE_1_1 100
834|bsaG_1_1 101
835]cap5h_1_1 102
836]capbi_1_1 103
837|cap5j_1_1 104
838|capSk_1_1 105
839|cap8H_1_1 106
840|cap8I_1_1 107
841|cap8J_1_1 108
842|cap8K_1_1 109
843JEDIN_1_1 113
844leta_1_1 114
845]etb_1_1 115
846lhglA_1_1 116
847]hglA_2_1 117
848|hglB_1_1 118
849]hgiC_2 1 119]
850|hla_1_1 120
851|hib_1_2 121
852|lukF_1_1 122
853|luksS_1_1 123
854|lukS_2 1 124
855[NAG_1_1 125
856|sak_1_1 126
857|sea =1=_ 1 127
858|seb_1_1 128
859|sec1_1_1 129
860|seg_1_1 ' 130
861|seh_1_1 131
862|sel_1_1 132
863|set15_1_1 133
864|set6_1_1 134|
865)set7_1_1 135
866]set8_1_1 136
8671sprve_1_1 137
868]Jtst_1_1 138
869JagrB_1_1 178
870fagrC_1_1 179
871jalphSE1368_1_1 180
872jardeSEQ106_1_1 174
873|ardeSE0107_1_1 175
874JaroiSE0105_1_1 176
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875|atlE_1_1 177
876|gad_1_1 181
877]glucSE1191_1_1 182
878]hsp10_1_1 183
879ficaA_1_1 184
880}icaB_1_1 185
881|mvaSSepid_1_1 186
882}nitreSE1972_1_1 187
883}nitreSE1974_1_1 188
8841nitreSE1975_1_1 189
885joiamtSE1209_1_1 190
886{ORF1Sepid_1_1 191
887|ORF3bSepid_1_1 192
888|gacR_1_1 193
889|sin_1_1 194
890JureSE1861_1_1 195
891JureSE1863_1_1 196
892|ureSE1864_1_1 197
893JureSE1865_1_1 198
894|ureSE1867_1_1 199
895|gcaD_1_1 200
896]hld_orf5_1_1 201
897]icaC_1_1 202
898JicaD_1_1 203
899|icaR_1_1 204
900|psm_betatland2_1_1 205
901JpurR_1_1 206
902|spoVG_1_1 207
903|yabJ_1_1 208
904[folQShaemolyt_1_1 209
905]mvaCShaemolyticus_1_1 210
906]mvaDShaemolyt_1_1 211
907]mvaK1Shaemolyticus_1_1 212
908ImvaSShaemolyticus_1_1 213
S09|RNApolsigm_1_1 214
910]lipShaemolyt_1_1 215
911lydhK_1_1 2906
912{agrB2Stalugd_1_1 216
913 agﬁrCZStalugd_‘lJ 217
914JagrCStalugd_1_1 218
915{slamStalugd_1_1 219
9161fblStalugd_1_1 220
917]slushABCStalugd_1_1 221
918]RNApolsigmSsapro_1_1 222
919{RNApolsigmSsapro_1_2 223
920lmsrw1Stwar_1_1 224
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921|nukMStwar_1_1 225
922|proDStwar_1_1 226
923|proMStwar_1_1 227
924|sigrpoStwar_1_1 228
925|tnpStwar_1_1 229
926]|gehAStwar_1_1 230
927]0135mihck_1_1 945
928|0270cap_1_1 947
929|FAN_1_1 946
930]p53_1_1 944

All genes were selected from the literature and databases, compared by BLAST
analysis to all other sequences available in the NCBI database. Primers were
designed to amplify gene segments of 200 to 800 bp length devoid of apparent
homology with genes of other bacterial species and Homo sapiens. Gene segments
were amplified by using the puReTaq Ready-To-Go PCR beads (Amersham
Biosciences, Freiburg, Germany) and cloned into the pDrive Cloning Vector (Qiagen,
Hilden, Germany) according to the recommendations of the suppliers and
transformed into competent Escherichia coli (XL-1-Blue) cells using the calcium
chloride protocol (Sambrook, J. and Russell, D.W. 2001. Molecular cloning: a
laboratory manual, 3™ ed. Cold Spring Harbor Laboratory Press, New York, N.Y).
For quality control purposes, all gene probes were partially sequenced and verified
(with the BigDye kit 1.1 and an 377 DNA sequencer; Applied Biosystems, Foster
City, USA). All sequences obtained were identical or substantially identical (>90%
sequence identity) to those obtained from the database.

For DNA-probe production 930 recombinant plasmids containing the 930 selected
gene segments were used for re-amplification. Amplicons were purified and spotted
in 4 replicates per slide on UltraGAPS™ Coated Slides (gamma amino propyl silane
coated slides, Corning, NY, USA). Approximately 1 nl DNA (with a concentration of
about 0.1 to about 0.2 ng/nl) per spot was spotted onto the slide with a Biorobitics

Microgrid Microarrayer (Genomic Solutions, Ann Arbor, MI, USA).

Example 2.5: Hybridization and scanning

All experiments described represent dual co-hybridizations of two different target
DNA samples labelled respectively with Cy3 or Cy5. After removal of unbound label,
Cy3 and CyS5 labelled DNAs were pooled and mixed with 10 ug of Salmon Sperm



10

15

20

25

30

WO 2007/039319 PCT/EP2006/010132
- 123 -

DNA and 50 pg of poly-A-DNA. The mixture was frozen in liquid nitrogen and
lyophilized in the dark. Prior to hybridization the target DNA was reconstituted in
110 pl hybridization solution (30% formamide, 0.1% SDS, 5xSSC) and denatured
by heating at 95°C for 3 min prior to hybridization. Hybridization was automatically
performed with a TECAN Hybridization Station (HS400, TECAN, Salzburg, Austria).
The arrays were prewashed at 42°C for 1 min with 5x SSC and prehybridized in 110
Ml denatured prehybridization buffer (30% formamide, 0.1% SDS, 5xSSC, 10mg/ml
BSA) for 30 min at 42°C at mild agitation. After injection of 110 pl labelled DNA,
hybridization was performed at 60°C for 18 hours at medium agitation. The arrays
were washed at 42°C in wash buffer I (1x SSC, 0.1% SDS) - three cycles of 30 sec
wash time and 2 min soak time -, in wash buffer II (0.1x SSC, 0.1% SDS) - five
cycles of 30 sec wash time and 2 min soak time — and wash buffer III (0.1x SSC) -
four cycles of 30 sec wash time and 2 min soak time - and finally dried at 30°C with
N, (2.7 bar) for 3 min. Hybridized arrays were scanned with GenPix Personal Axon
4100A laser scanner (Axon Instruments, Union City, CA, USA). Laser light of
wavelengths at 532 and 635 nm was used to excite Cy3 dye and Cy5 dye,
respectively. Fluorescent images were analyzed by the GenePix Pro 6.0 and Acuity
4.0 software (Axon Instruments). For each feature (gene probe) the median pixel
intensity of wavelength 635 nm or 532 nm, respectively, was determined and the
median background of the respective wavelength subtracted (F635 Median — B635
and F532 Median — B532, respectively).

Example 2.6: Specificity

In order to allow the simultaneous and rapid identification, differentiation and
characterisation of pathogens causing sepsis, @ microarray comprising a set of 930
gene probes of 200 to 800 bp length was developed (Tab. 7). The clinically most
relevant sepsis causing pathogens were represented on the microarray by gene
probes specific for the genera and species E. coli (31), Staphylococcus aureus (69)
and coagulase negative staphylococci (58), P. aeruginosa (53), Streptococcus spp.
(185), Enterococcus spp.(92), Proteus spp. (79), Klebsiella spp.(71), Enterobacter
spp. (11), Stenotrophomonas maltophilia (13), Acinetobacter baumannii (21) and
Candida albicans (86). To allow for parallel detection of antibiotic resistance

determinants, the array contained 131 bacterial resistance gene probes.
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To facilitate the optimization, validation and standardization of microarray analysis,
a set of 29 control probes was included. Different 16S rRNA gene probes (18)
served as positive hybridization controls for bacterial DNA. The gene probe
rbcL_1_2 (segment of the rubisco gene of Hordeum vulgaris) was prelabelled with
Cy3 and Cy5 and spotted onto each subarray for visualisation of the array
orientation. Gene probes derived from Mus musculus (2), Dictyostelium discoideum
(2), Homo sapiens (5), Hordeum vulgaris (1) were included as negative or positive
hybridization controls. In all assays, one to five PCR-amplified DNA-segments,
which had been added to each DNA preparation as a positive control, hybridized
with the corresponding probes, indicating that labelling and hybridization had
performed efficiently.

The specificity of the DNA-chip was validated with 44 well characterized clinical
isolates and reference strains of the target species (40) as well as other related
bacteria (4) (Table 8).

Tab. 8: Microorganism strains used for microarray validation. Non-target species
are Nos 21, 25, 27 and 30.

No Species Strain Dye
1 A. baumannii DSM 30008 Cy5
2 A. baumannii 5256-2 Cy3
3 P. aeruginosa ATCC 27853 Cy3
4 E. coli CIP 105893 Cy3
5 E. coli ATCC 25922 Cy5
6 E. coli CIP 81.88 Cy3
7 E. coli CIP74.14 Cy5
8 E. coli U10338-1 Cy5
9 E. coli U10164-2 Cy5
10 E. coli U10248-1 Cy5
11 K. oxytoca DSM 4798 Cy5
12 K. oxytoca U10274 Cy5
13 K. pneumoniae DSM 681 Cy3
14 K. pneumoniae 03-390 Cy3
15 K. pneumoniae 08-889 Cy3
16 P. mirabilis DSM 788 Cy5
17 P. mirabilis U10515 Cy5
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18 P. mirabilis U9979-1 Cy5
19 P. vulgaris DSM 2140 Cy5
20 C. albicans ATCC 10231 Cy3
21 E. casseliflavus UW703/95 Cy5
22 E. faecalis ATCC 29212 Cy5
23 E. faecalis UW700/95 Cy5
24 E. faecium VRE 9182 Cy3
25 E. gallinarum Uw701/97 Cy3
26 S. agalactiae DSM 2134 Cy5
27 S. angiosus DSM 20563 Cy3
28 S. bovis DSM 20480 Cy3
29 S. dysgalactiae DSM 20662 Cy3
30 S. gordonii DSM 6777 Cy5
31 S. mutans DSM 20523 Cy3
32 S. pneumoniae ATCC 49619 Cy3
33 S. pyogenes DSM 11723 Cy3
34 S. aureus ATCC 29213 Cy3
35 S. aureus P2716 Cy3
36 S. aureus C5010 Cy3
37 S. aureus Mw2 Cy3
38 S. epidermidis ATCC 12228 Cy5
39 S. epidermidis BC 1920 Cy5
40 S. haemolyticus DSM 20263 Cyb
41 S. hominis DSM 20228 Cy5
42 S. lugdunensis DSM 4804 CY3
43 S. saprophyticus ATCC 14953 Cy3
44 S. warneri DSM 20316 Cy5

PCT/EP2006/010132

Hybridization experiments with DNA obtained from the respective target strains
revealed hybridization profiles specific for the different species and genera (Fig. 7).
In contrast, non-target organisms hybridized nearly exclusively with 16S rRNA
(Probe Nos. 1-24) and antibiotic gene probes (Probe Nos. 26-156) (Fig. 7 panels G
and H).

Example 2.7: Specificity of hybridization profiles for fungi
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DNA of the fungus Candida albicans hybridized specifically with the Candida gene
probes (Probe Nos. 157-242) including Candida resistance probes but not with
bacterial 16 rRNA or species specific probes (Fig. 8, panel A). The specificity of two
selected Candida probes is demonstrated in Fig. 8 panel B, the probes ALSI and
ASL43f hybridized only with DNA obtained from C. albicans and not with any DNA

obtained from the 43 bacterial strains.

Example 2.8: Specificity of hybridization profiles for Gram-negative bacteria

Strains of the genus Klebsiella showed specific hybridization with the Klebsiella
gene probes (Probe Nos. 399-469). For this genus cross hybridization with lower
intensity of the fluorescent signals was observed with some E. coli and P.
aeruginosa probes (Nos. 275-306 and 470-522, respectively). This is also the case
for bacterial strains of the genus Proteus, which show major hybridization with the
Proteus gene probes allowing unambiguous identification (Probe Nos. 523-601).
Vice versa, P. aeruginosa and E. coli can be easily identified by their hybridization
profiles, but show minor cross hybridization with gene probes of Klebsiella, E. coli
and P. aeruginosa, respectively. The E. coli reference strain CIP 105893 and the
clinical isolate U10164-2 show nearly identical hybridization profiles, demonstrating
the high reproducibility of the assay. Strains of the non-fermenting Gram-negative
bacterium A. baumannii were readily identified based on their microarray
hybridization profile showing specific hybridization to the A. baurnannii gene probes
(Nos. 243-263). The specificity of selected species specific probes is shown in
Figure 9. The A. baumannnii probe csuA hybridizéd only with labelled DNA
preparations derived from A. baumannnii strain DSM 30008 and the clinical A.
baumannii isolate but not with any other of the 42 strains. The P. aeruginosa probe
PhzA showed hybridization signals with a high intensity >60000 (Median
fluorescence - background) only with DNA of the P. aeruginosa reference strain but
with no other pathogen, demonstrating that although some P. aeruginosa probes
(eg. aprA) show cross-hybridization with other Gram-negative species,
unambiguous identification is feasible. Equally specific results were obtained with
the E. coli probe shuA, which showed significant hybridization signals > 40000 only
with DNA of the seven E. coli reference strains and clinical isolates. The closely
related species K. oxytoca and K. pneumoniae were easily identified and
discriminated from each other by the K. oxytoca probe tagK and the K. pneumoniae
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probe acoC. The P. mirabilis probe hpmB was highly specific for the three P.

mirabilis strains and isolates, while probe enzZPrvu was specific for P. vulgaris.

Example 2.9: Specificity of hybridization profiles for Gram-positive bacteria of the

genus Enterococcus

The microarray assay was highly specific in the identification of Gram-positive
target species. Clinical isolates of the species E. faecalis and E. faecium could be
identified and discriminated unambiguously by their hybridization profiles (Probe
Nos. 307-375 and 376-398, respectively) (Fig. 7, panels E and F). The vancomycin
resistant non-target strain E. casseliflavus (Fig. 7, panel G) showed hybridization to
the bacterial 16S rRNA probes, the antibiotic resistance gene probes vanC-2
(vancomycin resistance), arr2 (Rifampin resistance) and tetM (tetracycline
resistance) and the S. aureus probes gyrA (DNA gyrase subunit A), rpoB (RNA
polymerase B subunit) and sstC (iron transport protein) only. This profile does not
permit species identification but indicates a vancomycin resistant bacterium. A
similar profile was obtained for the vancomycin resistant non-target strain E.

gallinarum (not shown).

Example 2.10: Specificity of hybridization profiles for Gram-positive bacteria of the

genus Streptococcus
Microarray hybridization assays performed with streptococcal DNA obtained from

reference strains of S. pneumoniae, S. pyogenes, S. mutans and S. agalactae
revealed species specific hybridization profiles and an excellent identification and
discrimination of these target organisms (Fig. 7). The species S. dysgalactiae and
S. bovis (S. viridans group) are each represented by a single gene probe on the
array (fasCAXStrdysg and lichStrbov, respectively). These probes however
exhibited specific hybridization to the target DNA only, and in this way permitted
identification of the two species. Additionally both species showed hybridization
with the 16S rRNA gene probes and pbp2b (penicillin binding protein of S.
pneumoniae). Furthermore, S. dysgalactiae DNA hybridized with the probes
dacCStrpyog and murEStrpyog and S. bovis DNA with gyrA, rpoB and sstC as E.
casseliflavus. The non-target species S. gordonii and S. angiosus were readily

discriminated by their hybridization profiles from other streptococci, S. gordonii
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showed hybridization to the 16S rRNA genes only, S. angiosus DNA hybridized
additionally to gyrB and rpoB (Fig. 7 H).

Example 2.11: Specificity of hybridization profiles for Gram-positive bacteria of the

genus Staphylococcus

Hybridization assays performed with S. aureus strains and S. epidermidis DNA
produced very specific hybridization profiles with little cross hybridization (Fig. 7
AB). The specificity of selected probes for coagulase-negative staphylococci is
shown in Fig. 10. S. saprophyticus, S. haemolyticus, S. lugdnunensis, S. warneri
and S. hominis produced hybridization profiles distinct of those from S. aureus and
S. epidermidis. For these species the following species specific probes were
detected: RNAposigmSsapro_1 and _2 for S. saprophyticus, RNApolisigm and
mvaDShaemolyt for S. haemolyticus, agrCStalugd, slamStalugd and fb/Stalug for S.
lugdunensis and proDStwar, gehAStwar and msrwlStwar for S. warneri. For S.
hominis no probe proved to be species specific. The S. hominis derived probe ydhK
cross hybridized with DNA of S. hominis, S. epidermidis and S. haemolyticus.
However, certain probe patterns seem to be species specific for S. hominis and may
allow identification and discrimination from S. haemolyticus and other CoNS (eg.
hybridization of ydhK, tnpStwar and sin and absence of mvaDShaemolyt and

RNApolsigm).

Example 2.12: Detection of antibiotic resistance determinants in Gram-negative

bacteria

Susceptibility results determined by the VITEK2 system were compared to the
results of the microarray hybridization assay for the simultaneous detection of
antibiotic resistance genes.

For the Gram-negative enterobacteria E. coli, K. pneumoniae, K. oxytoca, P.
mirabilis and P. vulgaris there was a 100% correlation between phenotypic
resistance to aminoglycosides (Gentamycin, Tobramycin) and hybridization to at
least one of the aminoglycoside gene probes aacA4, aacC2, aadA, aacA
and_aphDStwar (Table 9).

Tab. 9: Aminoglycoside resistance of Gram-negative enterobacteria:

Strain Aminoglycoside Aminoglycoside
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resistance phenotype® resistance gene
E. coli CIP 105893 GENi, TOB aacA4, aadA
E. coli ATCC 25922 susceptible -
E. coli CIP 81.88 susceptible -
E. coli CIP 74.14 STR -
E. coli U10338-1 GENi, TOB aacA4
E. coli U10164-2 GEN, TOB aacC2
E. coli U10248-1 GEN, TOB aacC2, strB
K. oxytoca DSM 4798 susceptible -
K. oxytoca U10274 susceptible -
K. pneurmnoniae DSM 681 susceptible -
K. pneumoniae 390 susceptible -
K. pneumoniae 889 susceptible strB
P. mirabilis DSM 788 susceptible -
P. mirabilis U10515 susceptible aacCl
P. mirabilis U9979-1 GEN, TOB aacC2, aadA,
aacA_aphDStwar, strB
P. vulgaris DSM 2140 susceptible -

2GEN Gentamycin; TOB tobramycin; STR Streptomycin, resistance was not tested routinely;
i, intermediary resistance

All enterobacterial strains which showed resistance to B-lactam antibiotics (penicillin
and cephalosporines) hybridized with at least one or more B-lactamase gene probes
(blaCTX-M, blaFOX-3 and -6, blaPRMI, blaTEM, blaSHV, blaOXY-KLOX, blaA) (Table
10). There was no hybridization with the resistance gene probes ampC and blaOXA

with any of the tested strains.

Tab. 10: B-lactam resistance of Gram-negative enterobacteria:

Strain B-lactam resistance B-lactamase genotype®
phenotype?®
E. coli CIP 105893 ESBL blaCTX-M-22, blaFOX-3,
blaFOX-6, blaPRMI, blaTEM

E. coli ATCC 25922 susceptible -

E. coli CIP 81.88 susceptible -

E. coli CIP 74.14 susceptible -

£. coliU10338-1 ESBL blaCTX-M-22, blaTEM




10

15

WO 2007/039319

- 130 -

PCT/EP2006/010132

E. coli U10164-2 ESBL blaCTX-M-22, blaOXY, blaPRMI,
blaTEM

E. coli U10248-1 AMP, ASU, MEZ, PRLIi, | blaCTX-M-22, blaPRMI, blaSHYV,
TZPi, CXM blaTEM
K. oxytoca DSM 4798 AMP, ASUi, MEZi blaOXY

K. oxytoca U10274

ESBL

blaCTX-M-22, blaOXY, blaOXY-

KLOX, blaSHV

blaCTX-M-22, blaFOX-3,
blaFOX-6, blaOXY, blaSHV

K. pneurmoniae DSM 681 AMP, ASUi, MEZi, PRLi

K. pneumoniae 390 blaCTX-M-22, blaFOX-3,
blaFOX-6, blaOXY, blaOXY-

KLOX, blaSHV

| AMP, AsUI, MEZi

AMPi blaCTX-M-22, blaFOX-3,
blaFOX-6,blaOXY-KLOX,

blaSHV

K. pneumoniae 889

P. mirabilis DSM 788 KZi, CXMi, IMP -

P. mirabilis U10515 ESBL,IMP blaCTX-M-22,
P. mirabilis U9979-1 ESBL, IMP blaCTX-M-22, blaFOX-3,
blaFOX-6, blaOXY, blaPRMI,
blaTEM
P. vulgaris DSM 2140 AMP, KZ blaAd

®ESBL extended spectrum B-lactamases; AMP, Ampicillin; ASU, Ampicillin/Sublactam; MEZ,
Mezlocillin; PRL, Piperacillin; KZ, Cefazolin; CXM, Cefuroxim; IMP, Imipenem; i,
intermediary resistance

PFluorescence signals >10000 were considered positive.

‘Fluorescence <10000; most fluorescence signals were <30000 for the hybridization assay
with P. vulgaris DMS 2140

Strains susceptible to B-lactam antibiotics did not show significant hybridization
signals (Median fluorescence — background <10000) with any of the B-lactamase
gene probes. Although the hybridization pattern permitted the detection of different
types of B-lactamases (blaTEM, blaSHV, blaCTX-M, blaFOX), it did, however, not
allow the detection and discrimination of extended spectrum B-lactamases (ESBL).
For the two clinical isolates of P. mirabilis the ESBL phenotype was correlated with
hybridization of the acrA, -B and -R genes, which encode a multidrug efflux pump.
Furthermore, for these two species, resistance to tetracycline was correlated with

hybridization of the P. mirabilis derived gene probe tetAlJ.
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Example 2.13: Detection of antibiotic resistance determinants in Gram-positive

bacteria
The phenotypic vancomycin resistance of the tested enterococci correlated by

100% with the genotypic resistance determined by microarray hybridization (Table

11).

Tab. 11: Phenotypic and genotypic resistance of Enterococcus strains.

. Resistance Resistance
Strain
phenotype?® genotype
Aminoglycosides Glycopeptides Macrolides Tetracycline Efflux pumps
E.
VAN, DA.
casseliflavus QDi - vanC - tetM -
i
UW703/95
E. faecalis DA, Ei, QD,
- - - tetM emeA
ATCC 29212 TET, SXT
VAN, DA, E,
E. faecalis
GEN, QD, aacA-aphD vanB ermB - emeA®
UwW700/95
STR, SXT
VAN, AMPi,
| DA, E, QDi,
E. faecium
STR, aphA3® vanA, vanB ermB tetl, tetM msrCb
VRE9S182
Teicoplanin,
TET
VAN, DA,
E. gallinarum
QDi, SXT, - vanC - tetM -
UwW701/97
TET
VAN, vancomycin; DA, clindamycin; E, erythromycin; QD, quinupristin/dalfopristin
(streptogramins); STR, streptomycin, TET, tetracycline; i, intermediary resistance.

PRelative low fluorescence intensity (Median fluorescence — background <18.000).

Hybridization to the vanC-2 gene was observed for the two vancomycin resistant
strains E. casseliflavus and E. gallinarum, which contain the vanC-2 and the vanC-1
gene, respectively. The vanB gene was detected in the clinical isolates of F. faecalis
UW700/95 and E. faecium VRE9182, the latter strain also hybridized with the vanA
gene, indicating the presence of both genes. Furthermore, these two strains
showed hybridization with aminoglycoside resistance genes (aacA-aphD and aphA3,
respectively) and the macrolide resistance gene ermB (Table 11). The presence of
involved in macrolide resistance was

efflux pumps indicated by microarray

hybridization for both E. faecalis strains (emeA) and E. faecium VRE9182 (msrCb).
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Genotypic resistance to tetracycline was detected for four of the five strains
(hybridization to tetL and/or tetM).
The tested streptococci showed phenotypic susceptibility to all tested antiobitics.

For staphylococci, there was 100% correlation between phenotypic resistance to
penicillin and hybridization of the blaZ and the blalShaemolyt gene probes and
between oxacillin resistance and hybridization to the mecA gene (Table 12).

Tab. 12: Phenotynic and genotypic resistance of Staphylococcus strains.

Resistance
Strain Resistance genotype
phenotype?
Aminoglycosides B-lactams Macrolides Efflux pumps
S. aureus ATCC blaz,
PEN - - msrA, mreA
29213 blaIShaemolyt
blaz,
S. aureus P2116 PEN, Ei, DAi, - - msrA, mreA
blaIShaemolyt
blazZ,
TOB, PEN, OXA, E,
S. aureus C5010 DA aadbD blaIShaemolyt, ermaA msrA, mreA
mecA
PEN, OXA,
S. aureus MW2 - - msrA, mreA
Trimethoprim
S. epidermidis ATCC PEN blaz,
12228 blalShaemolyt
aadD, aacA- blaz,
S. epidermidis GEN, TOB, PEN,
| aphD, blaIShaemolyt, ermC -
BC1920 OXA, E, DA
aacA_aphDStwar mecA
S. haemolyticus
susceptible - - - -
DSM 20263 .
S. hominis DSM
susceptible - - - -
20228
S. lugdunensis DSM .
susceptible - - - -
4804
S. saprophyticus .
susceptible - - - -
ATCC 14953
S. warneri DSM
susceptible - - - -
20316

®PEN, penicillin; OXA, oxacillin; DA, clindamycin; E, erythromycin; TOB, tobramycin; GEN,
gentamicin; i, intermediary resistance.
PRelative low fluorescence intensity (Median fluorescence — background <18.000).

Resistance to macrolides (erythromycin and clindamycin) was conferred by the
ermA gene to the clinical MRSA isolate C5010 and by ermC to the MRSE isolate
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BC1920. Both strains also showed resistance to tobramycin, which was conferred
by the aadD gene, additionally the S. epidermidis isolate was resistant to
gentamycin, due to posession of the aacA-aphD gene (Table 12). With the
exception of the S. epidermidis strains, all CoNS showed a susceptible phenotype

and did not hybridize with any of the resistance gene probes.

Example 2.14: Strain discrimination and detection of virulence genes in S. aureus

Virulence gene probes, showing varying fluorescence intensities after hybridization

with DNA of four different S. aureus strains are listed in Table 13.

Tab. 13: Hybridization of S. aureus virulence gene probes: -, Median fluorescence
<10000; +, Median fluorescence =>=10000-20000; ++, Median fluorescence
>20000-50000; +++, Median fluorescence <50000. Percentage of identity for gene
probe sequences complementary to the genes present in the fully sequenced strain

MW?2 is given in the last column.

S. aureus S. arueus S. aureus MRSA MRSA Sequence
virulence ATCC P2116 C5010 MwW2 identity with
gene probes 29213 MW2
genome
sequence
epiP-bsaP - - - +++ 100%
hsdS1 +++ - +++ - Not present
SAV0441 +++ - +++ + Not present
bsaE - - + +++ 100%
bsaG ++ ++ +++ +++ 100%
cap5 +++ - +++ - Not present
cap8 - +++ - +++ 100%
EDIN +++ - - - Not present -
lukF + ++ ++ +++ 95%
luks1 + + ++ +++ 98%
sea +++ - +++ +++ 100%
secl - - + +++ 98%
segl +++ - +++ + Not present
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seh - + ++ + 4+ 100%

sel - - + +++ 99%

For other S. aureus gene probes the fluorescence intensities were either very low
(MF-B <10000) for all four strains indicating the absence of the according gene (eg.
tst, eta or etb) or very high (MF-B >50000), indicating the presence of the
according gene in all four strains (eg. hglA, hglB, hglC, NAG, sak, set, sprV8).
Capsular polysaccharides enhance microbial virulence by rendering the bacterium
resistant to phagocytosis. Among the eleven capsular serotypes of S. aureus,
serotypes 5 and 8 account for *25% and 50%, respectively, of isolates recovered
fromm humans. Moreover, these two serotypes, carrying the genes cap5 and cap8,
are prevalent among isolates from clinical infections as well as from commensal
sources. By microarray hybridization the cap5 gene was detected in the ATCC
29213 strain and the clinical MRSA isolate C5010, while cap8 was detected in the
clinical isolate P2116 and the community-aquired MRSA strain MW2 (Table 13). The
latter strain hybridized to many virulence gene probes including the leukocidin gene
probes lukF and lukS and the enterotoxin gene probes sea, sec, seh and sel. This
microarray gene profile is in perfect concordance with genome sequence of this
fully sequenced strain, which produces the Panton-Valentine leukocidin (PVL),
encoded by /ukF and lukS. Panton-Valentine leukocidin forms non-specific pores in
leukocyte plasma membranes, which result in increased permeability and eventual
host cell lysis. While strain MW2 does not harbor the gene seg encoding enterotoxin
G, this gene was detected in the ATCC strain and the clinical MRSA isolate C5010,
which both also showed hybridization with sea (Enterotoxin -A). In contrast, the
clinical isolate P2116 showed no or only minor hybridization with these virulence
probes. From these results it can be concluded that microarray hybridization
patterns allow the discrimination of different S. aureus strains as well as the

detection of clinically relevant virulence determinants.

Example 2.15: Strain discrimination and detection of virulence genes in E. coli

Virulence gene probes, showing varying fluorescence intensities after hybridization
with DNA of seven different E. coli strains are listed in Table 14.
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Tab. 14: Hybridization of E. coli virulence gene probes: -, Median fluorescence
<10000; +, Median fluorescence =10000 -20000; ++4, Median fluorescence
>20000-50000; +++, Median fluorescence <50000.

E. coli E. coli E. coli E. coli E. coli E. coli E. coli
CIP ATCC CIP CIP Ul10338-1 U10164-2 U10248-1
105893 25922 81.88 74.14 ESBL ESBL, GEN-R
ESBL GEN-R
b1169 +++ ++ +++ ++ +++ +++ -
ycdS +++ ++ . +++ ++ +++ +++ -
ymcA +++ + +++ - - + +
b1202 +++ - +++ - - - +++
fteA + + - ++ +++ +++ ++
iucA + ++ - - +4++ +++ +++
iucB - ++ - - ++ +++ ++
iucC + ++ - - +++ +++ +++
PapG - +++ - ++ - - +++

None of the listed genes was detected in all seven strains. Major hybridization of
the juc aerobactin synthesis genes was detected for four strains. The genes fteA
(allele of papA) and papG, both involved in adhesion to host cells and virulence in
urinary tract infections were detected in five strains. The three clinical isolates
U10338-1, U10164-2 and U10248-1 were all isolated- from patients with urinary
tract infections. Based on the virulence hybridization pattern, strains U10338-1 and
U10164-2 are nearly identical, while strain U10248-1 can be clearly discriminated.
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1 cataSaur_1_1 Staphylococcus aureus
2 cataSaur_1_2 Staphylococcus aureus
3 clfA_1_1 Staphylococcus aureus
4 cf_1_1 Staphylococcus aureus
5 coa_1_1 Staphylococcus aureus
6 coa_1_2 Staphylococcus aureus
7 I-cipC_1_1 Staphylococcus aureus
8 I-clpP_1_1 Staphylococcus aureus
9 I-ctaA_1_1 Staphylococcus aureus
10 I-ctsR_1_1 Staphylococcus aureus
11 I-ditA_1_1 Staphylococcus aureus
12 I-ditB_1_1 Staphylococcus aureus
13 I-ditC_1_1 Staphylococcus aureus
14 I-dnakK_1_1 Staphylococcus aureus
15 I-elkT_1_1 Staphylococcus aureus
16 I-femD_1_1 Staphylococcus aureus
17 I-ginA_1_1 Staphylococcus aureus
18 I-ginR_1_1 Staphylococcus aureus
19 I-grlA_1_1 Staphylococcus aureus
20 I-griB_1_1 Staphylococcus aureus
21 I-groEL_1_1 Staphylococcus aureus
22 I-groES_1_1 Staphylococcus aureus
23 I-hemA_1_1 Staphylococcus aureus
24 I-hemE_1_1 Staphylococcus aureus
25 I-hemH_1_1 Staphylococcus aureus
26 I-hemlL_1_1 Staphylococcus aureus
27 I-hemY_1_1 Staphylococcus aureus
28 I-lepA_1_1 Staphylococcus aureus
29 I-lrgA_1_1 Staphylococcus aureus
30 I-lrgB_1_1 Staphylococcus aureus
31 I-lytM_1_1 Staphylococcus aureus
32 I-menB_1_1 Staphylococcus aureus
33 I-menD_1_1 Staphylococcus aureus
34 I-menE_1_1 Staphylococcus aureus
35 I-menF_1_1 Staphylococcus aureus
36 I-mreB_1_1 Staphylococcus aureus
37 I-mreR_1_1 Staphylococcus aureus
38 I-mutl_1_1 Staphylococcus aureus
39 I-mutS_1_1 Staphylococcus aureus
40 I-NAG_1_1 Staphylococcus aureus
41 I-pbg_1_1 Staphylococcus aureus
42 I-pbpF_1_1 Staphylococcus aureus
43 I-pdhB_1_1 Staphylococcus aureus
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44 I-pdhC_1_1 Staphylococcus aureus
45 I-rsbU_1_1 Staphylococcus aureus
46 I-rsbv_1_1 Staphylococcus aureus
47 I-rsbw_1_1 Staphylococcus aureus
48 I-sgp_1_1 Staphylococcus aureus
49 I-sirR_1_1 Staphylococcus aureus
50 I-sodA_1_1 Staphylococcus aureus
51 I-sodB_1_1 Staphylococcus aureus
52 I-sstA_1_1 Staphylococcus aureus
53 I-sstB_1_1 Staphylococcus aureus
54 I-sstC_1_1 Staphylococcus aureus
55 I-sstD_1_1 Staphylococcus aureus
56 I-ftrx 1 1 Staphylococcus aureus
57 I-yhiN_1_1 Staphylococcus aureus
58 epiP-bsaP_1_1 Staphylococcus aureus
59 geh_1_1 Staphylococcus aureus
60 gyrA_1 1 Staphylococcus aureus
61 gyrB_1_1 Staphylococcus aureus
62 hemB_1_1 Staphylococcus aureus
63 hemC_1_1 Staphylococcus aureus
64 hemD_1_1 Staphylococcus aureus
65 hemN_1_1 Staphylococcus aureus
66 hsdS_1_1 Staphylococcus aureus
67 hsdS_2_1 Staphylococcus aureus
68 lip_1_1 Staphylococcus aureus
69 menC_1_1 Staphylococcus aureus
70 murC_1 1 Staphylococcus aureus
71 nuc_1_1 Staphylococcus aureus
72 pdhD_1_1 Staphylococcus aureus
73 rpoB_1_1 Staphylococcus aureus
74 SAV0431_1_1 Staphylococcus aureus
75 SAV0439_1_1 Staphylococcus aureus
76 SAV0440_1_1 Staphylococcus aureus
77 SAV0441_1_1 Staphylococcus aureus
78 sigB_1_1 Staphylococcus aureus
79 spa_1 2 Staphylococcus aureus
80 sstC_1_1 Staphylococcus aureus
81 tag_1_1 Staphylococcus aureus
82 tyrA_1_1 Staphylococcus aureus
83 I-aroC_1_1 Staphylococcus aureus
84 I-aroA_1_1 Staphylococcus aureus
85 I-cna_1_1 Staphylococcus aureus
86 I-ebpS_1_1 Staphylococcus aureus
87 I-eno_1_1 Staphylococcus aureus
88 I-fbpA_1_1 Staphylococcus aureus
89 I-fib_1_1 Staphylococcus aureus
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90 I-fnbB_1_1 Staphylococcus aureus
91 I-srtA_1_1 Staphylococcus aureus
92 I-stpC_1_1 Staphylococcus aureus
93 I-fnbA_1_1 Staphylococcus aureus
94 I-spa_1_1 Staphylococcus aureus
95 I-aroE_1_1 Staphylococcus aureus
96 I-aroF_1_1 Staphylococcus aureus
97 I-aroG_1_1 Staphylococcus aureus
98 I-asp23_1_1 Staphylococcus aureus
99 I-ati_1_1 Staphylococcus aureus
100 bsaE_1_1 Staphylococcus aureus
101 bsaG_1_1 Staphylococcus aureus

102 cap5h_1_1

Staphylococcus aureus

103 cap5i_1_1 Staphylococcus aureus
104 cap5j_1_1 Staphylococcus aureus
105 cap5k_1_1 Staphylococcus aureus
106 cap8H_1_1 Staphylococcus aureus
107 cap8I_1_1 Staphylococcus aureus
108 cap8)_1_1 Staphylococcus aureus
109 cap8K_1_1 Staphylococcus aureus

110 I-hid_1_1

Staphylococcus aureus

111 I-hysA_1_1

Staphylococcus aureus

112 I-1gGbg_1_1

Staphylococcus aureus

113 EDIN_1_1

Staphylococcus aureus

114 eta_1_1

Staphylococcus aureus

115 etb_1_1

Staphylococcus aureus

116 hglA_1 1 Staphylococcus aureus
117 hglA_2_1 Staphylococcus aureus
118 hglB_1_1 Staphylococcus aureus
119 hglC_2_1 Staphylococcus aureus

120 |hla 1 1

Staphylococcus aureus

121 hilb_1_2

Staphylococcus aureus

122 lukF_1_1 Staphylococcus aureus
123 lukS_1_1 Staphylococcus aureus
124 lukS_2_1 Staphylococcus aureus
125 NAG_1_1 Staphylococcus aureus

126 sak_1_1

Staphylococcus aureus

127 sea_1_1

Staphylococcus aureus

128 seb_1_1

Staphylococcus aureus

129 secl 1 1

Staphylococcus aureus

130 seg_1_1

Staphylococcus aureus

131 seh_1_1

Staphylococcus aureus

132 sel_1_1

Staphylococcus aureus

133 set1l5_1_1

Staphylococcus aureus

134 seté_1_1

Staphylococcus aureus

135 set7_1_1

Staphylococcus aureus
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136 set8_1_1

Staphylococcus aureus

137 sprv8_1_1

Staphylococcus aureus

138 tst_1_1

Staphylococcus aureus

139 I-sdrC_1_1

Staphylococcus aureus

140 I-sdrD_1_1

Staphylococcus aureus

141 I-sdrE_1_1

Staphylococcus aureus

142 b1169_1_1

Escherichia coli

143 envZ_1_1

Escherichia coli

144 fliCb_1_1

Escherichia coli

145 nfrB_1_1

Escherichia coli

146 nipA_1_1

Escherichia coli

147 pilAe_1_1

Escherichia coli

148 vacH_1_1

Escherichia coli

149 vagxX_1 1

Escherichia coli

150 ycdS_1_1

Escherichia coli

151 yciQ 1. 1

Escherichia coli

152 ymcA_1_1

Escherichia coli

153 |b1202_1 1

Escherichia coli

154 eae_1_1

Escherichia coli

155 eltB 1 1

Escherichia coli

156 escR_1_1

Escherichia coli

157 esct_1_1

Escherichia coli

158 escU_1_1

Escherichia coli

159 espB_1_1

Escherichia coli

160 fes_1_1

Escherichia coli

161 fes 2 1

Escherichia coli

162 |fteA 1 1

Escherichia coli

163 hiyA_1_ 1 Escherichia coli
164 hlyB_1_1 Escherichia coli
165 iucA_1_1 Escherichia_coli
166 iucB_1_1 Escherichia coli
167 iucC_1_1 Escherichia coli

168 papG_1_1

Escherichia coli

169 rfbE_1_1

Escherichia coli

170 shuA_1_1

Escherichia coli

171 SLTII_1_1

Escherichia coli

172 toxA-LTPA_1_1

Escherichia coli

173 VT2vaB_1_1

Escherichia coli

174 ardeSE0106_1_1

Staphylococcus epidermidis

175 ardeSEO0107_1_1

Staphylococcus epidermidis

176 aroiSE0105_ __1

Staphylococcus epidermidis

177 atlE_1_1

Staphylococcus epidermidis

178 agrB_1_1

Staphylococcus epidermidis

179 agrC_1_1

Staphylococcus epidermidis

180 alphSE1368_1_1

Staphylococcus epidermidis

181 gad_1_1

Staphylococcus epidermidis
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182 glucSE1191_1_1 Staphylococcus epidermidis
183 hsp10_1_1 Staphylococcus epidermidis
184 icaA_1_1 Staphylococcus epidermidis
185 icaB_1_1 Staphylococcus epidermidis
186 mvaSSepid_1_1 Staphylococcus epidermidis
187 nitreSE1972_1_1 Staphylococcus epidermidis
188 nitreSE1974_1_1 Staphylococcus epidermidis
189 nitreSE1975_1_1 Staphylococcus epidermidis
190 oiamtSE1209_1_1 Staphylococcus epidermidis
191 ORF1Sepid_1_1 Staphylococcus epidermidis
192 ORF3bSepid_1_1 Staphylococcus epidermidis
193 qacR_1_1 Staphylococcus epidermidis
194 sin_1_1 Staphylococcus epidermidis

195 ureSE1861_1_ Staphylococcus epidermidis

196 ureSE1863_1_ Staphylococcus epidermidis

198 ureSE1865_1_ Staphylococcus epidermidis

1
1
197 ureSE1864_1_1 Staphylococcus epidermidis
1
1

199 ureSE1867_1_ Staphylococcus epidermidis

200 gcaD_1_1 Staphylococcus epidermidis
201 hid_orf5_1_1 Staphylococcus epidermidis
202 icaC_1_1 Staphylococcus epidermidis
203 icaD_1_1 Staphylococcus epidermidis
204 icaR_1_1 Staphylococcus epidermidis
205 psm_betaland2_1_1 Staphylococcus epidermidis
206 purR_1_1 Staphylococcus epidermidis
207 spoVG_1_1 Staphylococcus epidermidis
208 yabl_1_1 Staphylococcus epidermidis
209 folQShaemolyt_1_1 Staphylococcus haemolyticus
210 mvaCShaemolyticus_1_1 Staphylococcus haemolyticus
211 mvaDShaemolyt_1_1 Staphylococcus haemolyticus
212 mvaK1Shaemolyticus_1_1 Staphylococcus haemolyticus
213 mvaSShaemolyticus_1_1 Staphylococcus haemolyticus
214 RNApolsigm_1_1 Staphylococcus haemolyticus
215 lipShaemolyt_1_1 Staphylococcus haemolyticus
216 agrB2Stalugd_1_1 Staphylococcus lugdunensis
217 agrC2Stalugd_1_1 Staphylococcus lugdunensis
218 agrCStalugd_1_1 Staphylococcus lugdunensis
219 slamStalugd_1_1 Staphylococcus lugdunensis
220 fblStalugd_1_1 Staphylococcus lugdunensis
221 slushABCStalugd_1_1 Staphylococcus lugdunensis
222 RNApolsigmSsapro_1_1 Staphylococcus saprophyticus
223 RNApolsigmSsapro_1_2 Staphylococcus saprophyticus
224 msrwlStwar_1_1 Staphylococcus warneri

225 nukMStwar_1_1 Staphylococcus warneri

226 proDStwar_1_1 Staphylococcus warneri

227 proMStwar_1 1 Staphylococcus warneri
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228 sigrpoStwar_1_1 Staphylococcus warneri
229 tnpStwar_1_1 Staphylococcus warneri
230 gehAStwar_1_1 Staphylococcus warneri
231 ARG56_1_1 Candida albicans
232 ASL43f_1_1 Candida albicans
233 BGL2_ 1_1 Candida albicans
234 CACHS3_1_1 Candida albicans
235 CCT18_1_ Candida albicans
236 CDC37_1_1 Candida albicans
237 CEF3_1_1 Candida albicans
238 CHS1_1_1 Candida albicans
239 CHS2_1_1 Candida albicans
240 CHS4 1 1 Candida albicans
241 CHS5_1 1 Candida albicans
242 CHT1_ 1 1 Candida albicans
243 CHT2_1_1 Candida albicans
244 CHT4_1_1 Candida albicans
245 CSA1_1_1 Candida albicans
246 Striphosphatase_1_1 Candida albicans
247 AAF1_1 1 Candida albicans
248 ADH1_1_1 Candida albicans
249 ALS1_ 1_1 Candida albicans
250 ALS7_1_1 Candida albicans
251 EDT1_1_1 Candida albicans
252 ELF_1_1 Candida albicans
253 ESS1_1_1 Candida albicans
254 FAL1_ 1 1 Candida albicans
255 GAP1_1_1 Candida albicans
256 GNA1_1_1 Candida albicans
257 GSC1_1_1 Candida albicans
258 GSL1_1_1 Candida albicans
259- HIS1_1_1 Candida albicans
260 HTS1_1_1 Candida albicans
261 HWP1_2_1 Candida albicans
262 HYR1_1_1 Candida albicans
263 INTla_1_1 Candida albicans
264 KRE15f _1_1 Candida albicans
265 KRE6_1_1 Candida albicans
266 KRE9_1_1 Candida albicans
267 MIG1_1 1 Candida albicans
268 MLS1_1_1 Candida albicans
269 MP65_1_1 Candida albicans
270 NDE1_1_1 Candida albicans
271 PFK2_1_1 Candida albicans
272 PHR1_1_ 1 Candida albicans
273 PHR2_1_1 Candida albicans
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274 PHR3_1_1 Candida albicans

275 PRA1_1_1 Candida albicans

276 PRS1_1 1 Candida albicans

277 RBT1_1_1 Candida albicans

278 RBT4_1_1 Candida albicans

279 RHO1 1 1 Candida albicans

280 RNR1_1_1 Candida albicans

281 RPB7_1_1 Candida albicans

282 RPL13_1_1 Candida albicans

283 RVS167_1_1 Candida albicans

284 SHA3_1_1 Candida albicans

285 SKN1_1 1 Candida albicans

286 SRB1_1_1 Candida albicans

287 TCA1_1_1 Candida albicans

288 TRP1_1 1 Candida albicans

289 YAE1_1_1 Candida albicans

290 YRB1_1 1 Candida albicans

291 YSTlexon2_1_1 Candida albicans

292 CCN1_1_1 Candida albicans

293 CcDC28_1_1 Candida albicans

294 CLN2_1_1 Candida albicans

295 CPH1_1_1 Candida albicans

296 cyB1_1_1 Candida albicans

297 EFG1_1_1 Candida albicans

298 MNT1_1_1 Candida albicans

299 RBF1_1_1 Candida albicans

300 RBF1_2 1 Candida albicans

301 RIM101_1_1 Candida albicans

302 RIM8_1_1 Candida albicans

303 SEC14_1_1 Candida albicans

304 SEC4_1_1 Candida albicans

305 TUP1_1_1 Candida albicans

306 YPT1_1_1 Candida albicans

307 ZNF1CZF1_2_ 1 Candida albicans

308 arcA_1_1 Enterococcus faecalis
309 arcC_1_1 Enterococcus faecalis
310 bkdA_1_1 Enterococcus faecalis
311 cad_1_1 Enterococcus faecalis
312 camEl_1 1 Enterococcus faecalis
313 csrA_1_1 Enterococcus faecalis
314 dacA_1_1 Enterococcus faecalis
315 dfr_1_1 Enterococcus faecalis
316 dhoDla_1 1 Enterococcus faecalis
317 ABC-eltA_1_1 Enterococcus faecalis
318 agrBfs_1_1 Enterococcus faecalis
319 agrCfs_1_1 Enterococcus faecalis
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320 dnaE_1_1 Enterococcus faecalis
321 ebsA_1_1 Enterococcus faecalis
322 ebsB_1 1 Enterococcus faecalis
323 eep_1_1 Enterococcus faecalis
324 efaR_1_1 Enterococcus faecalis
325 gls24_glsB_1_1 Enterococcus faecalis
326 gph_1_1 Enterococcus faecalis
327 gyrAEf_1_1 Enterococcus faecalis
328 metEf_1_1 Enterococcus faecalis
329 mntHCb2_1_1 Enterococcus faecalis
330 mob2_1_1 Enterococcus faecalis
331 mvaD_1_1 Enterococcus faecalis
332 mvaE_1_1 Enterococcus faecalis
333 parC_1_1 Enterococcus faecalis
334 pcfG_1_1 Enterococcus faecalis
335 phoZ_1_1 Enterococcus faecalis
336 polC_1_1 Enterococcus faecalis
337 ptb_1_1 Enterococcus faecalis
338 recS1_1_1 Enterococcus faecalis
339 rpoN_1 1 Enterococcus faecalis
340 tms_1_1 Enterococcus faecalis
341 tyrDC_1_1 Enterococcus faecalis
342 tyrS_1_1 Enterococcus faecalis
343 asal_1_1 Enterococcus faecalis
344 aspl1_1_1 Enterococcus faecalis
345 cgh_1_1 Enterococcus faecalis
346 cylA_1_1 Enterococcus faecalis
347 cylB_1_1 Enterococcus faecalis
348 cyll_1_1 Enterococcus faecalis
349 cylL_cylS-_1_1 Enterococcus faecalis
350 cylM_1_1 Enterococcus faecalis
351 ace_1_1 Enterococcus faecalis
352 ef00108_1 1 Enterococcus faecalis
353 ef00109 1 1 Enterococcus faecalis
354 ef0011_1_1 Enterococcus faecalis
355 ef00113_1_1 Enterococcus faecalis
356 ef0012_1 1 Enterococcus faecalis
357 ef0022_1_1 Enterococcus faecalis
358 ef0031_1_1 Enterococcus faecalis
359 efQ032_1_1 Enterococcus faecalis
360 ef0040_1_1 Enterococcus faecalis
361 ef0058_1_1 Enterococcus faecalis
362 enlA_1 1 Enterococcus faecalis
363 esa_1_1 Enterococcus faecalis
364 esp_1_1 Enterococcus faecalis
365 gelE_1_1 Enterococcus faecalis
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366 groEL_1_1 Enterococcus faecalis
367 groES_1_ 1 Enterococcus faecalis
368 rt1_1_1 Enterococcus faecalis
369 sala_1_1 Enterococcus faecalis
370 salb_1_1 Enterococcus faecalis
371 seal_1_1 Enterococcus faecalis
372 sepl_1_1 Enterococcus faecalis
373 vick_1_1 Enterococcus faecalis
374 yycH_1_1 Enterococcus faecalis
375 yycl_1_1 Enterococcus faecalis
376 yyc) 1 1 Enterococcus faecalis
377 bglB_1_1 Enterococcus faecium
378 bglR_1_1 Enterococcus faecium
379 bglS_1_1 Enterococcus faecium
380 efmA_1_1 Enterococcus faecium
381 efmB_1_1 Enterococcus faecium
382 efmC_1_1 Enterococcus faecium
383 mreC_1_1 Enterococcus faecium
384 mreD_1_1 Enterococcus faecium
385 mvaDEfaecium_1_1 Enterococcus faecium
386 mvaEEfaecium_1_1 Enterococcus faecium
387 mvaK1lEfaecium_1_1 Enterococcus faecium
388 mvaK2Efaecium_1_1 Enterococcus faecium
389 mvaSEfaecium_1_1 Enterococcus faecium
390 orf3_4Efaeciumb_1_1 Enterococcus faecium
391 orf6_7Efaecium_1_1 Enterococcus faecium
392 orf/_8Efaecium_1_1 Enterococcus faecium
393 orf9_10Efaecium_1_1 Enterococcus faecium
394 entA_entl_1_1 Enterococcus faecium
395 entD_1_1 Enterococcus faecium
396 entR_1_1 Enterococcus faecium
397 oep_1_1 Enterococcus faecium
398 sagA_1_2 Enterococcus faecium
399 atsA_1_1 Klebsiella pneumoniae
400 atsB_1_1 Klebsiella pneumoniae
401 budC_1_1 Klebsiella pneumoniae
402 CitA_1_1 Klebsiella pneumoniae
403 citw_1_1 Klebsiella pneumoniae
404 citX_1_1 Klebsiella pneumoniae
405 dalD_1_1 Klebsiella pneumoniae
406 dalkK_1_1 Klebsiella pneumoniae
407 dalT_1_1 Klebsiella pneumoniae
408 acoA_1_1 Klebsiella pneumoniae
409 acoB_1_1 Klebsiella pneumoniae
410 acoC_1_1 Klebsiella pneumoniae
411 ahiK_1_1 Klebsiella pneumoniae
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412 fimK_1_1 Klebsiella pneumoniae
413 glfKPN2_1_1 Klebsiella pneumoniae
414 ItrA_1_1 Klebsiella pneumoniae
415 mdcC_1_1 Klebsiella pneumoniae
416 mdcF_1_1 Klebsiella pneurmoniae
417 mdcH_1_1 Klebsiella pneumoniae
418 mrkA_1_1 Klebsiella pneumoniae
419 mtrK_1_1 Klebsiella pneumoniae
420 nifF_1_1 Klebsiella pneumoniae
421 nifK_1_1 Klebsiella pneumoniae
422 nifN_1_1 Klebsiella pneumoniae
423 tyrP_1_1 Klebsiella pneumoniae
424 ureA_1 1 Klebsiella pneumoniae
425 wbbO_1_1 Klebsiella pneumoniae
426 wza_1 1 Klebsiella pneumoniae
427 wzb_1_1 Klebsiella pneumoniae
428 wzmKPN2_1_1 Klebsiella pneumoniae
429 wztKPN2_1_1 Klebsiella pneumoniae
1430 yojH_1_1 Klebsiella pneumoniae
431 liac_1_1 Klebsiella pneumoniae
432 cim_1_1 Klebsiella pneumoniae
433 aldA_1_1 Klebsiella pneumoniae
434 aldA_2_1 Klebsiella pneumoniae
435 hemly_1_1 Klebsiella pneumoniae
436 pSLO17_1_1 Klebsiella pneumoniae
437 pSLO20_1_1 Klebsiella pneumoniae
438 resA_1 1 Klebsiella pneumoniae
439 rmiC_1_1 Klebsiella pneumaoniae
440 rmiD_1_1 Klebsiella pneumoniae
441 waaG_1_1 Klebsiella pneumoniae
442 wbbD_1_1 Klebsiella pneumoniae
443 wbbM_1_1 Klebsiella pneumoniae
444 wbbN_1_1 Klebsiella pneumoniae
445 wbdA_1 1 Klebsiella pneumoniae
446 wbdC_1_1 Klebsiella pneumoniae
447 wztkpn_1_1 Klebsiella pneumoniae
448 yibD_1_1 Klebsiella pneumoniae
449 cymA_1_1 Klebsiella oxytoca
450 cymD_1_1 Klebsiella oxytoca
451 cymE_1_1 Klebsiella oxytoca
452 cymH_1_1 Klebsiella oxytoca
453 cymI_1_1 Klebsiella oxytoca
454 cyml_1_1 Klebsiella oxytoca
455 ddrA_1_1 Klebsiella oxytoca
456 fdt-1_1_1 Klebsiella oxytoca
457 fdt-2_1_1 Klebsiella oxytoca
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458 fdt-3_1_1 Klebsiella oxytoca

459 gaty_1_1 Klebsiella oxytoca

460 hydH_1_1 Klebsiella oxytoca

461 masA_1_1 Klebsiella oxytoca

462 nasA_1_1 Klebsiella oxytoca

463 nast_1_1 Klebsiella oxytoca

464 nasF_1_1 Klebsiella oxytoca

465 pehX_1_ 1 Klebsiella oxytoca

466 pelX_1_1 Klebsiella oxytoca

467 tagH_1_1 Klebsiella oxytoca

468 tagkK_1_1 Klebsiella oxytoca

469 tagT_1_1 Klebsiella oxytoca

470 glpR_1_1 Pseudomonas aeruginosa
471 lasRb_1_1 Pseudomonas aeruginosa
472 OorfX_1_1 Pseudomonas aeruginosa
473 pa0260_1_1 Pseudomonas aeruginosa
474 pa0572_1_1 Pseudomonas aeruginosa
475 pa0625_1_1 Pseudomonas aeruginosa
476 pa0636_1_1 Pseudomonas aeruginosa
477 palo46_1_ 1 Pseudomonas aeruginosa
478 pal069_1_1 Pseudomonas aeruginosa
479 pal846_1_1 Pseudomonas aeruginosa
480 pa3866_1_1 Pseudomonas aeruginosa
481 pa4082_1_1 Pseudomonas aeruginosa
482 pilAp_1_1 Pseudomonas aeruginosa
483 PilAp2_1_1 Pseudomonas aeruginosa
484 pilC_1_1 Pseudomonas aeruginosa
485 PstP_1_1 Pseudomonas aeruginosa
486 purk_1_1 Pseudomonas aeruginosa
487 uvrDII_1_1 Pseudomonas aeruginosa
488 vsmI_1_1 Pseudomonas aeruginosa
489 vsmR_1_2 Pseudomonas aeruginosa
490 xcpX_1_ Pseudomonas aeruginosa
491 aprA_1_1 Pseudomonas aeruginosa
492 aprE_1_1 Pseudomonas aeruginosa
493 ctx_1 2 Pseudomonas aeruginosa
494 algB_1_1 Pseudomonas aeruginosa
495 algN_1_1 Pseudomonas aeruginosa
496 algR_1_1 Pseudomonas aeruginosa
497 ExoS_1 1 Pseudomonas aeruginosa
498 fpvA_1_1 Pseudomonas aeruginosa
499 lasRa_1_1 Pseudomonas aeruginosa
500 lipA_1_1 Pseudomonas aeruginosa
501 lipH_1_1 Pseudomonas aeruginosa
502 Orfi59_1_2 Pseudomonas aeruginosa
503 Oorf252_1_1 Pseudomonas aeruginosa
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504 pchG_1_1 Pseudomonas aeruginosa
505 PhzA_1_1 Pseudomonas aeruginosa
506 PhzB_1_1 Pseudomonas aeruginosa
507 PLC_1_1 Pseudomonas aeruginosa
508 plcN_1_1 Pseudomonas aeruginosa
509 plcR_1_1 Pseudomonas aeruginosa
510 pvdD_1_1 Pseudomonas aeruginosa
511 pvdF_1_2 Pseudomonas aeruginosa
512 pyocinS1_1_1 Pseudomonas aeruginosa
513 pyocinS1lim_1_1 Pseudomonas aeruginosa
514 pyocinS2_1_1 Pseudomonas aeruginosa
515 pys2_1_1 Pseudomonas aeruginosa
516 pys2_2_1 Pseudomonas aeruginosa
517 rbf303_1_1 Pseudomonas aeruginosa
518 rhiA_1_1 Pseudomonas aeruginosa
519 rhiB_1_1 Pseudomonas aeruginosa
520 rhiIR_1_1 Pseudomonas aeruginosa
521 ThAP41_1_2 Pseudomonas aeruginosa
522 toxA_1_1 Pseudomonas aeruginosa
523 caplEStrpneu_1_1 Streptococcus pneumoniae
524 caplFStrpneu_1_1 Streptococcus pneumoniae
525 caplGStrpneu_1_1 Streptococcus pneumoniae
526 cap3AStrpneu_1_1 Streptococcus pneumoniae
527 cap3BStrpneu_1_1 Streptococcus pneumoniae
528 celAStrpneu_1_1 Streptococcus pneumoniae
529 celBStrpneu_1_1 Streptococcus pneumoniae
530 cglAStrpneu_1_1 Streptococcus pneumoniae
531 cglBStrpneu_1_1 Streptococcus pneumoniae
532 cglCStrpneu_1_1 Streptococcus pneumoniae
533 cglIDStrpneu_1_1 Streptococcus pneumoniae
534 CinA_1_1 Streptococcus pneumoniae
535 1cps14EStrpneum_1_1 Streptococcus pneumoniae
536 cpsl4FStrpneum_1_1 Streptococcus pneumoniae
537 cps14GStrpneum_1_1 Streptococcus pneumoniae
538 cpsl4HStrpneum_1_1 Streptococcus pneumoniae
539 cpsl9aHStrpneum_1_1 Streptococcus pneumoniae
540 cpsl9alStrpneum_1_1 Streptococcus pneumoniae
541 cpsl9aKStrpneum_1_1 Streptococcus pneumoniae
542 cps19fGStrpneum_1_1 Streptococcus pneumoniae
543 cps23fGStrpneum_1_1 Streptococcus pneumoniae
544 dexB_1_1 Streptococcus pneumoniae
545 dinF_1_1 Streptococcus pneumoniae
546 1760Strpneu_1_1 Streptococcus pneumoniae
547 acyPStrpneu_1_1 Streptococcus pneumoniae
548 endAStrpneu_1_1 Streptococcus pneumoniae
549 exoAStrpneu_1_1 Streptococcus pneumoniae
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550 exp72_1_1 Streptococcus pneumoniae
551 fnlAStrpneu_1_1 Streptococcus pneumoniae
552 fniBStrpneu_1_1 Streptococcus pneumoniae
553 fnlCStrpneu_1_1 Streptococcus pneumoniae
554 gct18Strpneum_1_1 Streptococcus pneumoniae
555 hexB1_1_1 Streptococcus pneumoniae
556 hftsHstrpneu_1_1 Streptococcus pneumoniae
557 immunofraglStrpneu_1_1 Streptococcus pneumoniae
558 immunofrag2Strpneu_2_1 Streptococcus pneumoniae
559 immunofrag3Strpneu_2_1 Streptococcus pneumoniae
560 kdtBStrpneu_1_1 Streptococcus pneumoniae
561 lysAStrpneu_1_1 Streptococcus pneumoniae
562 pcpBStrpneu_1_1 Streptococcus pneumoniae
563 pflCStrpneu_1_1 Streptococcus pneumoniae
564 plpA_1_1 Streptococcus pneumoniae
565 prtAlStrpneu_1_1 Streptococcus pneumoniae
566 pspC1Strpneu_1_1 Streptococcus pneumoniae
567 pspC2_1_1 Streptococcus pneumoniae
568 purRStrpneu_1_1 Streptococcus pneumoniae
569 pyrDAStrpneum_1_1 Streptococcus pneumoniae
570 SP0828Strpneu_1_1 Streptococcus pneumoniae
571 SP0830Strpneu_1_1 Streptococcus pneumoniae
572 SP0833Strpneu_1_1 Streptococcus pneumoniae
573 SP0837_38Strpneu_1_1 Streptococcus pneumoniae
574 SP0839Strpneu_1_1 Streptococcus pneumoniae
575 ugdStrpneu_1_1 Streptococcus pneumoniae
576 uncC_1_1 Streptococcus pneumoniae
577 vicXStrepneu_1_1 Streptococcus pneumoniae
578 wchA6bStrpneum_1_1 Streptococcus pneumoniae
579 wci4Strpneum_1_1 Streptococcus pneumoniae
580 wciK4Strpneum_1_1 Streptococcus pneumoniae
581 wcil4Strpneum_1_1 Streptococcus pneumoniae
582 wciN6bStrpneum_1_1 Streptococcus pneumoniae
583 wciO6bStrpneum_1_1 Streptococcus pneumoniae
584 wciP6bStrpneum_1_1 Streptococcus pneumoniae
585 wcCiY18Strpneum_1_1 Streptococcus pneumoniae
586 wzdbStrpneum_1_1 Streptococcus pneumoniae
587 wze6bStrpneum_1_1 Streptococcus pneumoniae
588 wzy18Strpneum_1_1 Streptococcus pneumoniae
589 wzy4Strpneum_1_1 Streptococcus pneumoniae
590 wzy6bStrpneum_1_1 Streptococcus pneumoniae
591 xpt_1_1 Streptococcus pneumoniae
592 igaStrpneu_1_1 Streptococcus pneumoniae
593 IytA_1_1 Streptococcus pneumoniae
594 nanA_1_1 Streptococcus pneumoniae
595 nanBStrpneu_1_1 Streptococcus pneumoniae
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596 pcpCStrpneu_1_1 Streptococcus pneurmnoniae
597 ply_1_1 Streptococcus pneumoniae
598 prtAStrpneu_1_1 Streptococcus pneumoniae
599 pspA_1_2 Streptococcus pneumoniae
600 SP0834Strpneu_1_1 Streptococcus pneumoniae
601 SP0834Strpneu_1_2 Streptococcus pneumoniae
602 sphtraStrpneu_1_1 Streptococcus pneumoniae
603 wcilStrpneu_1_1 Streptococcus pneumoniae
604 wziyStrpneu_1_1 Streptococcus pneumoniae
605 wzxStrpneu_1_1 Streptococcus pneumoniae
606 cpsAlStrgal_1_1 Streptococcus agalactiae
607 cpsB1Strgal_1_1 Streptococcus agalactiae
608 cpsClStrgal_1_1 Streptococcus agalactiae
609 cpsD1Strgal_1_1 Streptococcus agalactiae
610 cpsElStrgal_1_1 Streptococcus agalactiae
611 cpsG1lStrgal_1_1 Streptococcus agalactiae
612 cpsiStragal_1_1 Streptococcus agalactiae
613 cpslStragal_1_1 Streptococcus agalactiae
614 cpsKStragal_1_1 Streptococcus agalactiae
615 cpsMStragal_1_1 Streptococcus agalactiae
616 cpsYStragal_1_1 Streptococcus agalactiae
617 cpsYStragal_2_1 Streptococcus agalactiae
618 cylBStraga_1_1 Streptococcus agalactiae
619 cylEStraga_1_1 Streptococcus agalactiae
620 cylFStraga_1_1 Streptococcus agalactiae
621 cylHStraga_1_1 Streptococcus agalactiae
622 cylIStraga_1_1 Streptococcus agalactiae
623 cylJStraga_1_1 Streptococcus agalactiae
624 cylKStraga_1_1 Streptococcus agalactiae
625 0487Straga_1_1 Streptococcus agalactiae
626 0488Straga_1_1 Streptococcus agalactiae
627 0493Straga_1_1 |Streptococcus agalactiae
628 0495Straga_1_1 Streptococcus agalactiae
629 0498Straga_1_1 Streptococcus agalactiae
630 0500Straga_1_1 Streptococcus agalactiae
631 0502Straga_1_1 Streptococcus agalactiae
632 0504Straga_1_1 Streptococcus agalactiae
633 folDStraga_1_1 Streptococcus agalactiae
634 neuAlStrgal_1_1 Streptococcus agalactiae
635 neuB1Strgal_1_1 Streptococcus agalactiae
636 neuClStrgal_1_1 Streptococcus agalactiae
637 neuD1Strgal_1_1 Streptococcus agalactiae
638 recNStraga_1_1 Streptococcus agalactiae
639 ileSStraga_1_1 Streptococcus agalactiae
640 CAMPfactor_1_1 Streptococcus agalactiae
641 CAMPfactor_2_1 Streptococcus agalactiae
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642 0499Straga_1_1 Streptococcus agalactiae
643 hylStragal_1_1 Streptococcus agalactiae
644 lipStragai_1_1 Streptococcus agalactiae
645 cyclStrpyog_1_1 Streptococcus pyogenes
646 fah_rph_hlo_Strpyog_1_1 Streptococcus pyogenes
647 int_1_1 Streptococcus pyogenes
648 int315.5_1_1 Streptococcus pyogenes
649 murEStrpyog_1_1 Streptococcus pyogenes
650 oppA_1_1 Streptococcus pyogenes
651 oppCStrpyog_1_1 Streptococcus pyogenes
652 oppb_1 1 Streptococcus pyogenes
653 SPy0382Strpyog_1_1 Streptococcus pyogenes
654 SPy0390Strpyog_1 1 Streptococcus pyogenes
655 SpyM3_1351_1_1 Streptococcus pyogenes
656 vicXStrpyog_1_1 Streptococcus pyogenes
657 DNaselStrpyog_1_1 Streptococcus pyogenes
658 fba2Strpyog_1_1 Streptococcus pyogenes
659 fhuAStrpyog_1_1 Streptococcus pyogenes
660 fhuB1Strpyog_1_1 Streptococcus pyogenes
661 fhuDStrpyog_1_1 Streptococcus pyogenes
662 fhuGStrpyog_1_1 Streptococcus pyogenes
663 hylA_1_1 Streptococcus pyogenes
664 hylP_1_1 Streptococcus pyogenes
665 hylp2_1_1 Streptococcus pyogenes
666 oppB_1 1 Streptococcus pyogenes
667 ropB_1_1 Streptococcus pyogenes
668 SCpAStrpyog_1_1 Streptococcus pyogenes
669 sloStrpyog_1_1 Streptococcus pyogenes
670 smez-4Strpyog_1_1 Streptococcus pyogenes
671 sof 1_1 Streptococcus pyogenes
672 sof 2 1 Streptococcus pyogenes
673 speA_1_1 Streptococcus pyogenes
674 speB2Strpyog_1_1 Streptococcus pyogenes
675 speCStrpyog_1_1 Streptococcus pyogenes
676 spelStrpyog_1_1 Streptococcus pyogenes
677 srtBStrpyog_1_1 Streptococcus pyogenes
678 srtCStrpyog_1_1 Streptococcus pyogenes
679 SrtEStrpyog_1_1 Streptococcus pyogenes
680 srtFStrpyog_1_1 Streptococcus pyogenes
681 srtGStrpyog_1_1 Streptococcus pyogenes
682 srtiStrpyog_1_1 Streptococcus pyogenes
683 srtKStrpyog_1_1 Streptococcus pyogenes
684 srtRStrpyog_1 1 Streptococcus pyogenes
685 srtTStrpyog_1_1 Streptococcus pyogenes
686 vicKStrpyog_1_1 Streptococcus pyogenes
687 573Stprmut_1_1 Streptococcus viridans
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688 580SStprmut_1_1 Streptococcus viridans
689 581_582SStprmut_1_1 Streptococcus viridans
690 584SStprmut_1_1 Streptococcus viridans
691 dItAStrmut_1_1 Streptococcus viridans
692 ditBStrmut_1_1 Streptococcus viridans
693 ditCppx1Strmut_1_1 Streptococcus viridans
694 ditDStrmut_1_1 Streptococcus viridans
695 lichStrbov_1_1 Streptococcus viridans
696 lytRStprmut_1_1 Streptococcus viridans
697 lytSStprmut_1_1 Streptococcus viridans
698 pepQStrrmut_1_1 Streptococcus viridans
699 pfICStrmut_1_1 Streptococcus viridans
700 recNStprmut_1_1 Streptococcus viridans
701 ytgBStrmut_1_1 Streptococcus viridans
702 hlyXStrmut_1_1 Streptococcus viridans
703 igaStrmitis_1_1 Streptococcus viridans
704 igaStrsanguis_1_1 Streptococcus viridans
705 perMStrmut_1_1 Streptococcus viridans
706 atfA_1_1 Proteus mirabilis

707 atfB_1_1 Proteus mirabilis

708 atfC_1_1 Proteus mirabilis

709 ccmPrmil_1_1 Proteus mirabilis

710 cyaPrmi_1_1 Proteus mirabilis

711 aad_1_1 Proteus mirabilis

712 fifB_1 1 Proteus mirabilis

713 fIfD_1_ 1 Proteus mirabilis

714 fIfN_1_1 Proteus mirabilis

715 flhD_1_1 Proteus mirabilis

716 floA_1_ 1 Proteus mirabilis

717 ftskK_1_1 Proteus mirabilis

718 gstB_1_1 Proteus mirabilis

719 themCPrmi_1_1 Proteus mirabilis

720 hemDPrmi_1_1 Proteus mirabilis

721 hev_1_1 Proteus mirabilis

722 katA_1_1 Proteus mirabilis

723 ipp1_1_1 \Proteus mirabilis

724 menE_1_1 Proteus mirabilis

725 mfd_1_1 Proteus mirabilis

726 nrpA_1_1 Proteus mirabilis

727 nrpB_1_1 Proteus mirabilis

728 nrpG_1_1 Proteus mirabilis

729 nrpS_1_1 Proteus mirabilis

730 nrpT_1_1 Proteus mirabilis

731 nrpU_1_1 Proteus mirabilis

732 pat_1_1 Proteus mirabilis

733 pmfA_1 1 Proteus mirabilis
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734 pmfC_1_1 Proteus mirabilis
735 pmfE_1_1 Proteus mirabilis
736 ppaA_1_1 Proteus mirabilis
737 rsbA_1 1 Proteus mirabilis
738 rsbC_1_1 Proteus mirabilis
739 speB_1_1 Proteus mirabilis
740 stmA_1_1 Proteus mirabilis
741 stmB_1_1 Proteus mirabilis
742 terA_1_1 Proteus mirabilis
743 terD_1_1 Proteus mirabilis
744 umoA_1_1 Proteus mirabilis
745 umoB_1_1 Proteus mirabilis
746 umoC_1_1 Proteus mirabilis
747 ureR_1_1 Proteus mirabilis
748 xerC_1_1 Proteus mirabilis
749 ygbA_1_1 Proteus mirabilis
750 flaA_1_1 Proteus mirabilis
751 flaD_1_1 Proteus mirabilis
752 fliA_1_1 Proteus mirabilis
753 hpmA_1_ 1 Proteus mirabilis
754 hpmB_1_1 Proteus mirabilis
755 lpsPrmi_1_1 Proteus mirabilis
756 mrpA_1_1 Proteus mirabilis
757 mrpB_1_1 Proteus mirabilis
758 mrpC_1_1 Proteus mirabilis
759 mrpD_1_1 Proteus mirabilis
760 mrpE_1_1 Proteus mirabilis
761 mrpF_1_1 Proteus mirabilis
762 mrpG_1_1 Proteus mirabilis
763 mrpH_1_1 Proteus mirabilis
764 mrpl_1_1 Proteus mirabilis
765 mrpl_1_1 Proteus mirabilis
766 patA_1_1 Proteus mirabilis
767 putA_1_1 Proteus mirabilis
768 uca_1_1 Proteus mirabilis
769 ureDPrmi_1_1 Proteus mirabilis
770 ureEPrmi_1_1 Proteus mirabilis
771 ureFPrmi_1_1 Proteus mirabilis
772 zapA_1_1 Proteus mirabilis
773 zapB_1_1 Proteus mirabilis
774 zapD_1_1 Proteus mirabilis
775 zapE_1_1 Proteus mirabilis
776 envZPrvu_1_1 Proteus vulgaris
777 frdC_1_1 Proteus vulgaris
778 frdD_1_1 Proteus vulgaris
779 infBPrvu_1_1 Proteus vulgaris
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780 lad_1_1 Proteus vulgaris

781 tha2_1_1 Proteus vulgaris

782 end_1_1 Proteus vulgaris

783 paqrA_1_1 Proteus vulgaris

784 urg_1_1 Proteus vulgaris

785 blaiIMP-7_1_1 Pseudomonas aeruginosa
786 meclSepid_1_1 Staphylococcus epidermidis
787 blaOXA-10_1_2 Pseudomonas aeruginosa
788 blaB_1_1 Proteus vulgaris

789 ampC_1_1 Klebsiella oxytoca

790 I-blaR_1_1 Staphylococcus aureus

791 blaOXA-32_1_1 Pseudomonas aeruginosa
792 bla-CTX-M-22_1_1 Klebsiella pneumoniae

793 pbp2aStrpneu_1_1 Streptococcus pneumoniae
794 blaSHV-1_1_1 Klebsiella pneumoniae

795 blaOXA-2_1_1 Salmonella typhimurium
796 blaRShaemolyt_1_1 Staphylococcus haemolyticus
797 blaIMP-7_1_2 Pseudomonas aeruginosa
798 I-mecR_1_1 Staphylococcus aureus

799 blaOXY_1_1 Klebsiella oxytoca

800 dacCStrpyog_1_1 Streptococcus pyogenes
801 femA_1_1 Staphylococcus aureus

802 mecA_1_1 Staphylococcus aureus

803 blalIShaemolyt_1_1 Staphylococcus haemolyticus
804 blavim_1_1 Pseudomonas aeruginosa
805 pbp2b_1_1 Streptococcus pneumoniae
806 pbp2primeSepid_1_1 Staphylococcus epidermidis
807 pbp2x_1_1 Streptococcus pneumoniae
808 pbp3Saureuc_1_1 Staphylococcus aureus

809 pbp4_1_1 Enterococcus faecalis

810 pbp5Efaecium_1_1 Enterococcus faecium

811 pbpC_1_1 |Enterococcus faecalis

812 I-mecl_1_1 Staphylococcus aureus

813 pbpla_1 1 Streptococcus pneumoniae
814 I-blal_1_1 Staphylococcus aureus

815 blaTEM-106_1_1 Escherichia coli

816 blaOXY-KLOX_1_1 Klebsiella oxytoca

817 ftsWEF_1_1 Enterococcus faecium

818 fmhB_1_1 Staphylococcus aureus

819 cumA_1_1 Proteus vulgaris

820 femBShaemolyt_1_1 Staphylococcus haemoaolyticus
821 blaPER-1_1_1 Pseudomonas aeruginosa
822 bla_FOX-3_1_1 Klebsiella oxytoca

823 blaA_1_1 Proteus vulgaris

824 psrb_1_1 Enterococcus faecium

825 fmhA_1_1 Staphylococcus aureus
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826 mecR1Sepid_1_1 Staphylococcus epidermidis
827 blaz_1_1 Staphylococcus aureus
828 blaOXA-1_1_1 Plasmid RGN238

829 fox-6_1_1 Klebsiella pneumoniae
830 blaPrmi_1_1 Proteus mirabilis

831 aacA_aphDStwar_1_1 Staphylococcus warneri
832 aacCl_1_2 Pseudomonas aeruginosa
833 aacC2_1_1 Escherichia coli

834 strB_1_1 Escherichia coli

835 aadA_1_1 Enterococcus faecalis
836 aadB_1_2 Escherichia coli

837 aadD_1_1 Staphylococcus aureus
838 aacAd4_1_2 Pseudomonas aeruginosa
839 strA_1_1 Escherichia coli

840 aph-A3_1_1 Staphylococcus aureus
841 aacC1_1_1 Pseudomonas aeruginosa
842 aacA4_1_1 Pseudomonas aeruginosa
843 aacA-aphD_1_1 Staphylococcus aureus
844 I-spc_1_1 Staphylococcus aureus
845 aphA3_1_1 synthetic construct

846 ermC_1_1 Staphylococcus aureus
847 linB_1_1 Enterococcus faecium
848 satSA_1_1 Staphylococcus aureus
849 mdrSA_1_1 Staphylococcus aureus
850 I-linA_1_1 Staphylococcus aureus
851 ermB_1_ Staphylococcus aureus
852 ermA_1_1 Staphylococcus aureus
853 satA_1_1 Enterococcus faecium
854 msrA_1_1 Staphylococcus aureus
855 mphBM_1_1 Staphylococcus aureus
856 mefA_1_1 Streptococcus pyogenes
857 mrx_1_1 Escherichia coli

858 dfrStrpneu_1_1 Streptococcus pneumoniae
859 dfrA_1_1 Staphylococcus aureus
860 cmlAS_1_1 Escherichia coli

861 catEfaecium_1_1 Enterococcus faecium
862 cat_1_1 Staphylococcus aureus
863 tetA)_1_1 Proteus mirabilis

864 tetl_1_1 Enterococcus faecalis
865 tetM_1_1 Enterococcus faecalis
866 vanH(tn)_1_1 Enterococcus faecium
867 vanA_1_1 Enterococcus faecium
868 vanHB2_ 1 1 Enterococcus faecium
869 vanR_1_1 Enterococcus faecium
870 vanRB2_1_1 Enterococcus faecium
871 vanS(tn)_1_1 Enterococcus faecium
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872 vansSB2_1_1 Enterococcus faecium
873 vanwB2_1_1 Enterococcus faecium
874 ddi_1_1 Enterococcus faecalis
875 ble_1_1 Staphylococcus aureus
876 vanXB2_1_1 Enterococcus faecium
877 vanY(tn)_1 1 Enterococcus faecium
878 vanYB2_1_1 Enterococcus faecium
879 vanB_1_1 Enterococcus faecalis
880 vanZ(tn)_1_1 Enterococcus faecium
881 vanC-2_1 1 Enterococcus flavescens
882 vanX(tn)_1_1 Enterococcus faecium
883 acrB_1_1 Proteus mirabilis

884 mexB_1_2 Pseudomonas aeruginosa
885 I-qacA_1_1 Staphylococcus aureus
886 sull_1_1 Escherichia coli

887 sul_1 1 Escherichia coli

888 cadBStalugd_1_1 Staphylococcus lugdunensis
889 mexA_1 1 Pseudomonas aeruginosa
890 acrR_1_1 Proteus mirabilis

891 emeA_1_1 Enterococcus faecalis
892 acrA_1_1 Proteus mirabilis

893 rtn_1_1 Proteus vulgaris

894 abcXStrpmut_1_1 Streptococcus mutans
895 qacEdeltal_1_1 Escherichia coli

896 elkT-abcA_1_1 Staphylococcus aureus
897 I-cadA_1_1 Staphylococcus aureus
898 albA_1_1 Klebsiella oxytoca

899 wzm_1_1 Klebsiella pneumoniae
900 msrCb_1_1 Enterococcus faecium
901 nov_1_1 Escherichia coli

902 wzt_1_1 Klebsiella pneumoniae
903 wbbl_1_ 1 Klebsiella pneumoniae
904 norA23_1_1 Staphylococcus aureus
905 mexR_1_1 Pseudomonas aeruginosa
906 arr2_1_1 Escherichia coli

907 mreA_1_1 Staphylococcus aureus
908 I-cadC_1_1 Staphylococcus aureus
909 uvrA_1 1 Enterococcus faecalis
910 CRD2_1_1 Candida albicans

911 CDR1_1_1 Candida albicans

912 CDR1_2_1 Candida albicans

913 MET3_1_1 Candida albicans

914 FET3_1_1 Candida albicans

915 FTR2_1_1 Candida albicans

916 MDR1-7_1_1 Candida albicans

917 ERG11_1 1 Candida albicans
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918 SEC20_1_1 Candida albicans

919 rbeL_1_1 Glycine max

920 LDHA(hu)_1_1 Homo sapiens

921 GAPD(hu)_1_1 Homo sapiens

922 b-Act(hu)_1_1 Homo sapiens

923 ARHGDIA(hu)_1_1 Homo sapiens

924 PGK1(hu)_1_1 Homo sapiens

925 rbcL_1_2 Glycine max

926 16SPa_1_1 Pseudomonas aeruginosa
927 23SEfaecium_2_1 Enterococcus faecium
928 16SStrepyog_1_1 Streptococcus pyogenes
929 16SStrepneu_1_1 Streptococcus pneumoniae
930 16SStrepagalactiae_1_1 Streptococcus agalactiae
931 16SEfaecium_1_1 Enterococcus faecium
932 16SEfaecium_2_1 Enterococcus faecium
933 16SRNAEf 2 1 Enterococcus faecalis

934 16SKpn_1_1 Klebsiella pneumoniae
935 16SSa_3_1 Staphylococcus aureus
936 16SRNAEf_1_1 Enterococcus faecalis
937 16SShominis_1_1 Staphylococcus hominis
938 16SShaemolyt_1_1 Staphylococcus haemolyticus
939 23SEfaecium_1_1 Enterococcus faecium
940 16SrRNAPrmi_1_1 Proteus mirabilis

941 16SrRNAPrvul_1_1 Proteus vulgaris

942 16SSa_1_1 Staphylococcus aureus
943 16SKlox_1_1 Klebsiella oxytoca

944 p53_1_1 Mus musculus

945 0135mihck_1_1 Dictyostelium discoideum
946 FAN_1_1 Mus musculus

947 0270cap_1_1 Dictyostelium discoideum
2842 16SStrepdysgal_1_1 Streptococcus dysgalactiae
2843 carO_1_1 Acinetobacter baumannii
2844 gacS_1_1 Acinetobacter baumannii
2845 dhbA_1_1 Acinetobacter baumannii
2846 dhbB_1_1 Acinetobacter baumannii
2847 sid_1_1 Acinetobacter baumannii
2848 csuD_1_1 Acinetobacter baumannii
2849 csuC 1 1 Acinetobacter baumannii
2850 tnp-ACIBA_1_1 Acinetobacter baumannii
2851 waaA-ACIBA_1_1 Acinetobacter baumannii
2852 csuB_1_1 Acinetobacter baumannii
2853 csuA_B 1 1 Acinetobacter baumannii
2854 csuA_1_1 Acinetobacter baumannii
2855 puti_1 1 Acinetobacter baumannii
2856 por_1_1 Acinetobacter baumannii
2857 abc_1_1 Acinetobacter baumannii
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2858 furACIBA_1_1 Acinetobacter baumannii
2859 dec_1 1 Acinetobacter baumannii
2860 cysI_1_1 Acinetobacter baumannii
2861 trpE_1_1 Acinetobacter baurmannii
2862 put3_1_1 Acinetobacter baumannii
2863 ompA-ACIBA_1_1 Acinetobacter baumannii
2864 aacA4ENCL_1_1 Enterobacter cloacae
2865 AdeR-ACIBA_1_1 Acinetobacter baumannii
2866 adeA-ACIBA_1_1 Acinetobacter baumannii
2867 aac(6p)-b7_1_1 Enterobacter cloacae
2868 adeB-ACIBA_1_1 Acinetobacter baumannii
2869 adeC-ACIBA_1_1 Acinetobacter baumannii
2870 AdeS-ACIBA_1_1 Acinetobacter baumannii
2871 blaL2_1_1 Stenotrophomonas maltophilia
2872 blaMIR-3_1_1 Enterobacter cloacae
2873 ampR_1_1 Enterobacter cloacae
2874 ampC-ENCL_1_1 Enterobacter cloacae
2875 blaL1_1_1 Stenotrophomonas maltophilia
2876 asr_1_1 Enterobacter cloacae
2877 lacZ_1_1 Enterobacter cloacae
2878 ehusS_1_1 Enterobacter cloacae
2879 ehuv_1_1 Enterobacter cloacae
2880 slyA_1_1 Enterobacter cloacae
2881 ORF165_1 1 Enterobacter cloacae
2882 ehuU_1_1 Enterobacter cloacae
2883 ehuT_1_1 Enterobacter cloacae
2884 ORF295_1_1 Enterobacter cloacae
2885 ehuA_1_1 Enterobacter cloacae
2886 ORF400_1_1 Enterobacter cloacae
2887 H+ATPase_1_1 Enterococcus faecium
2888 sulll_1 1 Acinetobacter baumannii
2889 smeE_1 1 Stenotrophomonas maltophilia
2890 eE_1 1 Stenotrophomonas maltophilia
2891 StmPri_1_1 Stenotrophomonas maltophilia
2892 eD_2_1 Stenotrophomonas maltophilia
2893 ppi_1_1 Stenotrophomonas maltophilia
2894 pmp-STEMA_1_1 Stenotrophomonas maltophilia
2895 pam_1_1 Stenotrophomonas maltophilia
2896 ORF4-STEMA_1_1 Stenotrophomonas maltophilia
2897 ORF2-STEMA_ 1 1 Stenotrophomonas maltophilia
2898 et_1_1 Stenotrophomonas maltophilia
2899 eF 1. 1 Stenotrophomonas maltophilia
2900 StmPr2_1_1 Stenotrophomonas maltophilia
2901 smeF4494_1 1 Stenotrophomonas maltophilia
2902 coa_3_1 Staphylococcus aureus
2903 coa_2_ 2 Staphylococcus aureus
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2904 fasCAXStrdysg_1_1

Streptococcus dysgalactiae

2905 sloStrep_1_1

Streptococcus dysgalactiae

2906 |ydhK_1_1

Staphylococcus hominis

2907 tetA-ACIBA_1_1

Acinetobacter baumannii

2908 tetR-ACIBA_1_1

Acinetobacter baumannii

b) primer sequences

SEQ ID NO Probe name
948 cataSaur_1_1
949 cataSaur_1_1
950 cataSaur_1_2
951 cataSaur_1_2
952 cifA_1_1

953 cifA_1_1

954 cifB_1_1

955 cifB_1_1

956 coa_1_1

957 coa_1_1

958 coa_1 2

959 coa_1_2

960 I-clpC_1_1
961 I-clpC_1_1
962 I-clpP_1_1
963 I-clpP_1_1
964 I-ctaA_1_1
965 I-ctaA_1_1
966 I-ctsR_1_1
967 I-ctsR_1_1
968 I-ditA_1_1
969 I-ditA_1_1
970 I-ditB_1_1
971 I-ditB_1_1
972 I-ditC_1_1
973 I-ditC_1_1
974 I-dnakK_1_1
975 I-dnak_1_1
976 I-elkT_1_1
977 I-elkT_1_1
978 I-femD_1_1
979 I-femD_1_1
980 I-ginA_1_1
981 I-.ginA_1_1
982 I-.ginR_1_1

Direction
F(orward)
R(everse)

MO MXOXTTMAODTAOTMAODTAOTMAODTAOTMAMAOTMAODTTHIXTTAHNHTAIOTTAOTNTIM
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983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026

Probe name
I-ginR_1_1
I-griA_1_1
I-grlA_1_1
I-griB_1_1
I-griB_1_1
I-groEL_1_1
I-groEL_1_1
I-groES_1_1
I-groES_1_1
I-hemA_1_1
I-hemA_1_1
I-hemE_1_1
I-hemE_1_1
I-hemH_1_1
I-hemH_1_1
I-hemL_1_1
I-hemL_1_1
I-hemY_1_1
I-hemY_1_1
I-lepA_1_1
I-lepA_1_1

I-menB_1_1
I-menB_1_1
I-menD_1_1
I-menD_1_1
I-menE_1_1
I-menE_1_1
I-menF_1_1
I-menF_1_1
I-mreB_1_1
I-mreB_1_1
I-mreR_1_1
I-mreR_1_1
I-mutl_1_1
I-mutl_1_1
I-mutS_1_1
I-mutS_1_1

I-NAG_1_1

Direction

MXOXTMTXOX$TMAOTNMIOXTTMTAOTMTAO®THIXTMTAOUTTAODTAHOHTMABOUTAOTAHNHTIOTAHOHTAODTAOTAOTAOTTATOTNAD
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160
SEQ ID NO |Probe name Direction
1027 I-NAG_1_1 R
1028 I-pbg_1_1 F
1029 I-pbg_1_1 R
1030 I-pbpF_1_1 F
1031 I-pbpF_1_1 R
1032 I-pdhB_1_1 F
1033 I-pdhB_1_1 R
1034 I-pdhC_1_1 F
1035 I-pdhC_1_1 1R
1036 I-rsbU_1_1 F
1037 I-rsbU_1_1 R
1038 I-rsbv_1_1 F
1039 I-rsbv_1_1 R
1040 I-rsbw_1_1 F
1041 I-rsbw_1_1 R
1042 I-sgp_1_1 F
1043 I-sgp_1_1 R
1044 I-sirRk_1_1 F
1045 I-sirR_1_1 R
1046 I-sodA_1_1 F
1047 I-sodA_1_1 R
1048 I-sodB_1_1 F
1049 I-sodB_1_1 R
1050 I-sstA_1_ F
1051 I-sstA_1_1 R
1052 I-sstB_1_1 F
1053 I-sstB_1_1 R
1054 I-sstC_1_1 F
1055 I-sstC_1_1 R
1056 I-sstD_1_1 F
1057 I-sstD_1_1 R
1058 I-trx_1_1 F
1059 I-trx_1_1 R
1060 I-yhiN_1_1 F
1061 I-yhiN_1_1 R
1062 epiP-bsaP_1_1 F
1063 epiP-bsaP_1_1 R
1064 geh_1_1 F
1065 geh_1_1 R
1066 gyrA_1_1 F
1067 gyrA_1_1 R
1068 gyrB_1_1 F
1069 gyrB_1_1 R
1070 hemB_1_1 F
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SEQ ID NO |Probe name
1071 hemB_1_1
1072 hemC_1_1
1073 hemC_1_1
1074 hemD_1_1
1075 hemD_1_1
1076 hemN_1_1
1077 hemN_1_1
1078 hsdS_1_1
1079 hsdS_1_1
1080 hsdS_2_1
1081 hsdsS_2_1
1082 lip_1_1

1083 lip_1_1

1084 menC_1 1
1085 menC_1_1
1086 murC_1_1
1087 murC_1_1
1088 nuc_1_1
1089 nuc_1_1
1090 pdhD_1_1
1091 pdhD_1_1
1092 rpoB_1_1
1093 rpoB_1_1
1094 SAV0431_1_1
1095 SAV0431_1_1
1096 SAV(0439_1_1
1097 SAV0439 1 1
1098 SAV0440_1_1
1099 SAV0440_1_1
1100 SAV0441_1_1
1101 SAV0441_1_1
1102 sigB_1_1
1103 sigB_1_1
1104 spa_1_2
1105 spa_1_2
1106 sstC_1_1
1107 sstC_1_1
1108 tag_1_1

1109 tag_1_1

1110 tyrA_1_1
1111 tyrA_1_1
1112 I-aroC_1_1
1113 I-aroC_1_1
1114 I-aroA_1_1

Direction

MAOX®TMAOXTTMAOTMHOUTATHTALTMTHOTDMDUTIOTNMIUTMDOUDTHTMPXTTXIXTMHTMETTIXTNHONDOTNLO MO
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SEQ ID NO Probe name
1115 I-aroA_1_1
1116 I-cna_1_1
1117 I-cna_1_1
1118 I-ebpS_1_1
1119 I-ebpS_1_1
1120 I-eno_1_1
1121 I-eno_1_1
1122 I-fbpA_1_1
1123 I-fbpA_1_1
1124 I-fib_1_1
1125 I-fib_1_1
1126 I-fnbB_1_1
1127 I-fnbB_1_1
1128 I-srtA_1_1
1129 I-srtA_1_1
1130 I-stpC_1_1
1131 I-stpC_1_1
1132 I-fnrbA_1_1
1133 I-fnrbA_1_1
1134 I-spa_1_1
1135 I-spa_1_1
1136 I-aroE_1_1
1137 I-aroE_1_1
1138 I-aroF_1_1
1139 I-aroF_1_1
1140 I-aroG_1_1
1141 I-raroG_1_1
1142 I-asp23_1_1
1143 I-asp23_1_1
1144 I-atl_1_1
1145 I-atl_1_1
1146 bsaE_1_1
1147 bsaE_1_1
1148 bsaG_1_1
1149 bsaG_1_1
1150 cap5h_1_1
1151 cap5h_1_1
1152 cap5i_1_1
1153 cap5i_1_1
1154 cap5j_1_1
1155 cap5j_1_1
1156 cap5k_1_1
1157 cap5k_1_1
1158 cap8H_1_1

Direction

MATMITMAOTAHTAOTAOTIOTAONTAOTHTIOTMTAOTIOTMTITMTAOTMTAHODTMOTINITTOTITO
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SEQ ID NO [Probe name
1159 cap8H_1_1
1160 cap8I_1_1
1161 cap8I_1_1
1162 cap8)_1_1
1163 cap8)_1_1
1164 cap8K_1_1
1165 cap8K_1_1
1166 I-hid_1_1
1167 I-hid_1_1
1168 I-hysA_1_1
1169 I-hysA_1_1
1170 I-IgGbg_1_1
1171 I-IgGbg_1_1
1172 EDIN_1_1
1173 EDIN_1_1
1174 eta_1_1
1175 eta_1_1
1176 etb_1_1
1177 etb_1_1
1178 hglA_1_1
1179 hglA_1_1
1180 hglA_2_1
1181 hglA_2_1
1182 hglB_1_1
1183 hglB_1_1
1184 hgiC_2_1
1185 hgiC_2_1
1186 hla_1_1
1187 hla_1_1
1188 hib_1_2
1189 hib_1_2
1190 lukF_1_1
1191 lukF_1_1
1192 lukS_1_1
1193 lukS_1_1
1194 lukS_2_1
1195 luks_2_1
1196 NAG_1_1
1197 NAG_1_1
1198 sak_1_1
1199 sak_1_1
1200 sea_1_1
1201 sea_1_1
1202 seb_1_1

Direction

MmMA Ao MXAOXTMATMAOXMAOTAHTMAOXTAOTAHOHDTMTAOUTAOMAODTTMAODTIOTNMTXIOXMAOTAOTIHDTIOTMAOTNTZD
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SEQ ID NO Probe name
1203 seb_1_1
1204 secl_1_1
1205 secl_1_1
1206 seg_1_1
1207 seg_1_1
1208 seh_1_1
1209 seh_1_1
1210 sel_1_1
1211 sel_1_1
1212 seti5_1_1
1213 setl5_1_1
1214 set6_1_1
1215 set6_1_1
1216 set7_1_1
1217 set7_1_1
1218 set8_1_1
1219 set8_1_1
1220 sprv8_1_1
1221 sprv8_1_1
1222 tst_1_1
1223 tst_1_1
1224 I-sdrC_1_1
1225 I-sdrC_1_1
1226 I-sdrD_1_1
1227 I-sdrD_1_1
1228 I-sdrE_1_1
1229 I-sdrE_1_1
1230 b1169_1_1
1231 b1169_1_1
1232 envZ_1_1
1233 envZ_1_1
1234 fliCb_1_1
1235 fliCb_1_1
1236 nfrB_1_1
1237 nfre_1_1
1238 nipA_1_1
1239 nipA_1_1
1240 pilAe_1_1
1241 pilAe_1_1
1242 yacH_1_1
1243 yacH_1_1
1244 yagX_1_1
1245 vagX_1_1
1246 ycdS_1 1

Direction

MTATATATMTATATAIATITITAOATMTITIONMOHMOTNTAOE®NITMAOTITAONMITOTAOTD
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SEQ ID NO |Probe name
1247 ycdS_1_1
1248 yciQ_1_1
1249 yciQ 1_1
1250 ymcA_1_1
1251 ymcA_1 1
1252 b1202_1_1
1253 b1202_1_1
1254 eae_1_1
1255 eae_1_1
1256 eltB_1_1
1257 eltB_1_1
1258 escR_1_1
1259 escR_1_1
1260 escT_1_1
1261 escT_1_1
1262 escU_1_1
1263 escU_1_1
1264 espB_1_1
1265 espB_1_1
1266 fes_1_ 1
1267 fes_1_1
1268 fes_2_1
1269 fes_2_1
1270 fteA_1_1
1271 fteA_1_1
1272 hiyA_1_1
1273 hlyA_1_1
1274 hlyB_1_1
1275 hiyB_1_1
1276 iucA_1_1
1277 iucA_1_1
1278 iucB_1_1
1279 iucB_1_1
1280 jiucC_1_1
1281 iucC_1_1
1282 papG_1_1
1283 papG_1_1
1284 rfbE_1_1
1285 rfbE_1_1
1286 shuA_1_1
1287 shuA_1_1
1288 SLTII_1_1
1289 SLTII_1_1
1290 toxA-LTPA_1_1

Direction

MATMATMTOTMTAOTMTITTOTMITIOTMATOTAOTMINMIOTNTIOTITIOTOTMOBNNHOTIOTINIT
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SEQ ID NO
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334

Probe name
toxA-LTPA_1_1
VT2vaB_1_1
VT2vaB_1_1
ardeSE0106_1_1
ardeSE0106_1_1
ardeSE0107_1_1
ardeSE0107_1_1
aroiSEO105_
aroiSE0105__
atlE_1_1
atle_1_1
agrB_1_1
agrB_1_1
agrC_1_1
agrC_1_1
alphSE1368_1_1
alphSE1368_1_1
gad_1_1
gad_1_1
glucSE1191_1_1
glucSE1191_1 1
hsp10_1_1
hspl10_1_1
icaA_1_1

_1

1.1
i_1

icaA_

icaB_1_1
icaB_1_1
mvaSSepid_1_1
mvaSSepid_1_1
nitreSE1972_1_1
nitreSE1972_1_1
nitreSE1974_1_1
nitreSE1974_1_1
nitreSE1975_1_1
nitreSE1975_1_1
ciamtSE1209_1_1
ciamtSE1209_1_1
ORF1Sepid_1_1
ORF1Sepid_1_1
ORF3bSepid_1_1
ORF3bSepid_1_1
gqacR_1_1
gacR_1_1

sin_1_1

mMAo MO TMATMAOTAOATAOTMTATMTAUMAOVTAHMAIBTNTIOMIBOBTITMTIOTTIXTTIOTMTIOTIOIXTTIXTIOTD

Direction
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SEQ ID NO
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378

Probe name

sin_1_1

ureSE1861_1_1
ureSE1861_1_1
ureSE1863_1_1
ureSE1863_1_1
ureSE1864_1_1
ureSE1864_1_1
ureSE1865_1_1
ureSE1865_1_1
ureSE1867_1_1
ureSE1867_1_1
gcaD_1_1

gcaD_1_1

hid_orf5_1_1
hid_orf5_1_1

icaC_1_1

icaC_1_1

icaD_1_1

icaD_1_1

icaR_1_1

icaR_1_1
psm_betaland2_1_1
psm_betaland2_1_1
purR_1_1

purR_1_1

spovVG_1_1

spovG_1_1

vabl_1_1

yabl_1_1
folQShaemolyt_1_1
folQShaemolyt_1_1
mvaCShaemolyticus_1_1
mvaCShaemolyticus_1_1
mvaDShaemolyt_1_1
mvaDShaemolyt_1_1
mvaK1lShaemolyticus_1_1
mvaKlShaemolyticus_1_1

imvaSShaemolyticus_1_1

mvaSShaemolyticus_1_1
RNApolsigm_1_1
RNApolsigm_1_1
lipShaemolyt_1_1
lipShaemolyt_1_1
agrB2Stalugd_1_1

MAOXTATMTITAOATAOTROTAOMITMTIOTIOTIMIODTMTINMITMONTOTMAOTNTINMDO®DTMOTTITAD

Direction
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SEQ ID NO
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422

Probe name
agrB2Stalugd_1_1
agrC2Stalugd_1_1
agrC2Stalugd_1_1
agrCStalugd_1_1
agrCstalugd_1_1
slamStalugd_1_1
slamStalugd_1_1
fbiStalugd_1_1
fblStalugd_1_1
slushABCStalugd_1_1
slushABCStalugd_1_1
RNApolsigmSsapro_1_1
RNApolsigmSsapro_1_1
RNApolsigmSsapro_1_2
RNApolsigmSsapro_1_2
msrwiStwar_1_1
msrwlStwar 1 1
nukMStwar_1_1
nukMStwar_1_1
proDStwar_1_
proDStwar_1_
proMStwar_1_
proMStwar_1_
sigrpoStwar_1_1
sigrpoStwar_1_1
tnpStwar_1_1
tnpStwar_1_1
gehAStwar_1_1
gehAStwar_1_1
ARGS56_1_1
ARG56_1_1
ASL43f_1_1
ASL4A3f 1_1
BGL2_1_1
BGL2_1_1
CACHS3_1_1
CACHS3_1_1
CcCr8_1_1
CCT8_1_1
CDC37_1_1
CDC37_1_1
CEF3_1_1
CEF3_1_1
CHS1_1_1

1
1
1
1

Direction

MmMA MAO M AOTMAOWDTMAT AT AOMAITMATMAITTTAIOTTAOTNTMTIDTMAIOTHODTMAODTAIOMOTHTTHOT OMA
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SEQ ID NO
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466

Probe name
CHS1_1_1
CHS2_ 1 1
CHS2_1_1
CHS4_1_1
CHS4_1_1
CHSS5_1_1
CHSS5_1_1
CHT1_1_ 1
CHT1_1 1
CHT2_1_1
CHT2_1_1
CHT4_1_1
CHT4_1_1
CSA1_1_1
CSA1_1_1
Striphosphatase_1_1
Striphosphatase_1_1
AAF1_1_1
AAF1_1_1
ADH1_1_1
ADH1_1_1
ALS1_1_1
ALS1_1_1
ALS7_1_ 1
ALS7_1_1
EDT1_1_1
EDT1_1_1
ELF_1_1

Direction

mMTA MO MR TMAXXTMAODTMAOTMAUTMTATAOTAHDTMAODTMAOTMATNMTAOTAHOHTAODTAOUTHTAHTMTOMAOTDO
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SEQ ID NO Probe name
1467 HTS1_1_1
1468 HWP1_2_1
1469 HWP1_2_1
1470 HYR1_1_1
1471 HYR1_1_1
1472 INT1a_1_1
1473 INT1a_1_1
1474 KRE15f_1_1
1475 KRE15f_1_1
1476 KRE6_1_1
1477 KRE6_1_1
1478 KRE9_1_1
1479 KRES_1_1
1480 MIG1_1_1
1481 MIG1_1_1
1482 MLS1 1 1
1483 MLS1_1_1
1484 MP65_1_1
1485 MP65_1_1
1486 NDE1_1_1
1487 NDE1_1_1
1488 PFK2_1_1
1489 PFK2_1_1
1490 PHR1_1_1
1491 PHR1_1_1
1492 PHR2_1_1
1493 PHR2_1_1
1494 PHR3_1_1
1495 PHR3_1_1
1496 PRA1_1_1
1497 PRA1_1_1
1498 PRS1_1_1
1499 PRS1_1_1
1500 RBT1_1_1
1501 RBT1_1_1
1502 RBT4_1_1
1503 RBT4_1_1
1504 RHO1_1_1
1505 RHO1_1_1
1506 RNR1_1_1
1507 RNR1_1_1
1508 RPB7_1_1
1509 RPB7_1_1
1510 RPL13_1_1

Direction

MATAONTMAOTHTEHITITAOTITMTAOTITAIOMAOTMTITDTIONIOTMHOTHTNITOTOTNMIOMAD




WO 2007/039319

171

PCT/EP2006/010132

SEQ ID NO
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554

Probe name
RPL13_1_1
RvVS167_1_1
RVS167_1_1
SHA3_1_1
SHA3_1_1
SKN1_1_1
SKN1_1_1
SRB1_1 1
SRB1_1_1
TCA1_1_1
TCA1_1 1
TRP1_1 1
TRP1_1_1
YAE1_1_1
YAE1_1_1
YRB1_1_1
YRB1_1_1
YSTlexon2_1_1
YSTlexon2_1_1
CCN1_1_1
CCN1_1_1
CcDC28_1_1
CDC28_1_1

RBF1

RBF1

RBF1

1_1
1_1
1.1
1_1
1_1
1.1
11
EFG1_1_1
11
1.1
1_1
1_1
2_1
2_1

RBF1_2_
RIM101_1_1
RIM101_1 1
RIM8_1_1

RIMS_1_1

SEC14_1_1
SEC14_1_1

SEC4_1_1

Direction

MXMXAX®TMAOXTMTAOTNMAOTTMAOTAOUTMAOUTAOTMAODTAITAOTAOTMTAOTIOTMADODTIODTIOTAHODTMTIOTIOTAD
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SEQ ID NO
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598

Probe name
SEC4_1_1
TUP1_1_1
TUP1_1_1
YPT1_1_1
YPT1_1_1
ZNF1CZF1_2_ 1
ZNF1CZF1_2_1
arcA_1_1
arcA_1_1
arcC_1_1
arcC_1_1
bkdA_1_1
bkdA_1_1
cad_1_1
cad_1_1
camE1_1_1
camE1l_1_1
csrA_1_1
csrA_1_1
dacA_1_1
dacA_1_1
dfr_1_1
dfr _1_1
dhoDla_1_1
dhoD1l1a_1_1
ABC-eltA_1_1
ABC-eltA_1_1
agrBfs_1_1
agrBfs_1_1
agrCfs_1_1
agrCfs_1_1
dnaE_1_
dnaE_1_
ebsA_1_
ebsA_1_
ebsB_1__
1_

1
1
1
1
1
1 1

efaR_1_1
gis24_qglsB_1_1
gls24_glsB_1_1

gph_1_1

Direction

MAOx$®MHMXOXTMAOMAOTTMOXTTAODTMTIOTAOTIOOTMADODTXIXTTAHONTNTAIOMAOUTAHONTHOXTIOTAOTAOHTMAOTAOMA
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SEQ ID NO Probe name
1599 gph_1_1
1600 gyrAEf_1_1
1601 gyrAEf_1_1
1602 metEf_1_1
1603 metEf_1_1
1604 mntHCb2_1_1
1605 mntHCb2_1_1
1606 mob2_1_1
1607 mob2_1 1
1608 mvaD_1_1
1609 mvaD_1_1
1610 mvaE_1_1
1611 mvaE_1_1
1612 parC_1_1
1613 parC_1_1
1614 pcfG_1_1
1615 pcfG_1_1
1616 phoZ_1_1
1617 phozZ_1_1
1618 polC_1_1
1619 polC_1_1
1620 ptb_1_1
1621 ptb_1_1
1622 recS1_1 1
1623 recS1_1_1
1624 rpoN_1_1
1625 rpoN_1_1
1626 tms_1_1
1627 tms_1_1
1628 tyrDC_1_1
1629 ItyrDC_1_1
1630 tyrS_1_1
1631 tyrS_1_1
1632 asal_1_1
1633 asal_1_1
1634 aspl_1_1
1635 aspl_1_1
1636 cgh_1_1
1637 cgh_1_1
1638 cylA_1_1
1639 cylA_1_1
1640 cylB_1_1
1641 cylB_1_1
1642 cyll_1_1

Direction

mMAamMAOTMTAOTMATMADTAOTMTAIOTAOTAOTNTMTAITMAOTDTTMAOTMPOTTIOTTAOTIOTHNTIOTMHOTTIXTIOTD
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SEQ ID NO (Probe name
1643 cyll_1 1
1644 cylL_cyls_1_1
1645 cylL_cylS_1_1
1646 cyiM_1_1
1647 cyiM_1_1
1648 ace_1_1
1649 ace_1_1
1650 ef00108_1_1
1651 ef00108_1_1
1652 ef00109_1_1
1653 ef00109_1_1
1654 ef0011_1_1
1655 ef0011_1_1
1656 ef00113_1_1
1657 ef00113_1_1
1658 ef0012_1_1
1659 ef0012_1_1
1660 ef0022_1_1
1661 ef0022_1_1
1662 ef0031_1_1
1663 ef0031_1_1
1664 ef0032_1_1
1665 ef0032_1_1
1666 ef0040_1_1
1667 ef0040_1_1
1668 ef0058_1_1
1669 ef0058_1_1
1670 enlA_1_1
1671 enlA_1_1
1672 esa_1_1
1673 esa_1_1
1674 esp_1 1
1675 esp_1_1
1676 gelE_1_1
1677 gelE_1_1
1678 groEL_1_1
1679 groEL_1_1
1680 groES_1_1
1681 groES_1_1
1682 re1_1_1
1683 rt1_1_1
1684 sala_1_1
1685 sala_1_1
1686 salb_1_1

Direction

M o N O N0 N0 NANKLTNATNKLNLTNATNAITNHNLNANLTNHONMAIONHONHONH TN O T D
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1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730

Probe name

sepl_
sepl_1_1
vick_1_1
vickK_1_1

efmA_1_1
efmB_1_1
efmB_1_1
efmC_1_1
efmC_1_1
mreC_1_1
mreC_1_1
mreD_1_1
mreD_1_1
mvaDEfaecium_1_1
mvaDEfaecium_1_1
mvaEEfaecium_1_1
mvaEEfaecium_1_1
mvaK1Efaecium
mvaK1lEfaecium
mvaK2Efaecium_1__
mvaK2Efaecium_1_1
mvaSEfaecium_1_1
mvaSEfaecium_1_1
orf3_4Efaeciumb_1_1
orf3_4Efaeciumb_1_1
orf6_7Efaecium_1_1
orf6_7Efaecium_1_1
orf7_8Efaecium_1_1

_1_
1_

1
1
1

Direction

MATMTARTITAHOTAIOMTAOTMIOTIHTITMTITIOTIOTMTITAOTNIMNITOTITHODMTOTNOTDO
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SEQ ID NO
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774

Probe name
orf7_8Efaecium_1_1
orf9_10Efaecium_1_1
orf9_10Efaecium_1_1
entA_entl_1_1
entA_entl_1_1
entD_1_1

entD_1_1

entR_1_1

entR_1_1

oep_1_1

oep_1_1

sagA_1_2

sagA_1_2

atsA_1_1

atsA_1_1

atsB_1_1

atsB_1_1

budC_1_1

citx_1_1
citx_1_1
dalD_1_
dalD_1

Q

o

—'|
HlHHH

gIfKPN2_1_1
gIfkPN2_1_1
ItrA_1_1

Direction

MATRATOTATATITOTATATATAOATMTATITAIOTAETITNTAINTITNTAOTMITIOTND




WO 2007/039319

177

PCT/EP2006/010132

SEQ ID NO Probe name
1775 ItrA_1_1
1776 mdcC_1_1
1777 mdcC_1_1
1778 mdcF_1_1
1779 mdcF_1_1
1780 mdcH_1_1
1781 mdcH_1_1
1782 mrkA_1_1
1783 mrkA_1_1
1784 mtrkK_1_1
1785 mitrkK_1_1
1786 nifF_1_1
1787 nifF_1_1
1788 nifkK_1_1
1789 nifkK_1_1
1790 nifN_1_1
1791 nifN_1_1
1792 tyrP_1_1
1793 tyrP_1_1
1794 ureA_1 1
1795 ureA_1_1
1796 wbbO_1_1
1797 wbbO_1_1
1798 wza_1_1
1799 wza_1_1
1800 wzb_1_1
1801 wzb 1 1
1802 wzmKPN2_1_1
1803 wzmKPN2_1 1
1804 wztKPN2_1_1
1805 wztKPN2_1_1
1806 yojH_1_1
1807 yojH_1_1
1808 liac_1_1
1809 liac_1_1
1810 cim_1_1
1811 cim_1_1
1812 aldA_1_1
1813 alda_1_1
1814 aldA_2_1
1815 aldA_2_1
1816 hemly_1_1
1817 hemly_1_1
1818 pSLO17_1_1

Direction

MmO MXOXTMAO™MAUMAODTOTMAO®TAOTNMATHITTIOTMAOTHIHTIOTMAOTAOTAOTTOXTHOVTM™DODTAHDTNTD
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SEQ ID NO Probe name
1819 pSLO17_1_1
1820 pSL020_1_1
1821 pSL0O20_1_1
1822 rcsA_1_1
1823 rcesA_1_1
1824 rmiC_1_1
1825 rmiC_1_1
1826 rmIiD_1_1
1827 rmiD_1_1
1828 waaG_1_1
1829 waaG_1_1
1830 wbbD_1_1
1831 wbbD_1_1
1832 wbbM_1_1
1833 wbbM_1_1
1834 wbbN_1_1
1835 wbbN_1_1
1836 wbdA_1_1
1837 wbhdA_1_1
1838 wbdC_1_1
1839 wbdC_1_1
1840 wztKpn_1_1
1841 wztKpn_1_1
1842 vibD_1_1
1843 yibD_1_1
1844 cymA_1 1
1845 cymA_1_1
1846 cymD_1_1
1847 cymD_1_1-
1848 cymE_1_1
1849 cymE_1_1
1850 cymH_1_1
1851 cymH_1_1
1852 cymI_1_1
1853 cyml_1_1
1854 cyml_1_1
1855 cyml_1_1
1856 ddrA_1_1
1857 ddrA_1_1
1858 fdt-1_1_1
1859 fdt-1_1_1
1860 fdt-2_1_1
1861 fdt-2_1_1
1862 fdt-3_1_1

Direction

'ﬂW'TlW'ﬂxi'ﬂﬂ'ﬂﬂ'ﬂﬂ'ﬂ;U'ﬂW'ﬂﬁ'nﬂ'n.leﬂ'n;U'ﬂﬂ'ﬂﬂ'ﬂﬂﬂﬂ'ﬂﬁ'ﬂﬂmﬂ'ﬂﬂ'ﬂ;ﬂ




WO 2007/039319

179

PCT/EP2006/010132
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1863 fdt-3_1_1
1864 gaty_1_1
1865 gaty_1_1
1866 hydH_1_1
1867 hydH_1_1
1868 masA_1_1
1869 masA_1_1
1870 nasA_1_1
1871 nasA_1_1
1872 nasE_1_1
1873 nasE_1_1
1874 nasfF_1_1
1875 nasF_1_1
1876 pehX_1_1
1877 pehX_1_1
1878 pelX_1_1
1879 pelX_1_1
1880 tagH_1_1
1881 tagH_1_1
1882 tagk_1_1
1883 tagk_1_1
1884 tagT_1_1
1885 tagT_1_1
1886 glpR_1_1
1887 glpR_1_1
1888 lasRb_1_1
1889 lasRb_1_1
1890 OorfX_1_1
1891 OorfX_1_1
1892 pa0260_1_1
1893 pa0260_1_1
1894 pa0572_1 1
1895 pa0572_1_1
1896 pa0625_1_1
1897 pa0625_1_1
1898 pa0636_1_1
1899 pal0636_1_1
1900 pal046_1_1
1901 palo46_1_1
1902 paloeo_1_1
1903 pal069_1_1
1904 pals84e_1_1
1905 palg846_1_1
1906 pa3866_1_1

Direction

mMAOA MAO$®MAODTMAOUTAHOMAODTAHTAOTNMTAOUTAHODTMABOBDTMTBOVTOTTMIOTTTMTAODTHOTMDOXTDTTTDHDTNIOT>XOTTTAOTAD
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SEQ ID NO |Probe name Direction
1907 pa3866_1_1 R
1908 pa4082_1_1 F
1909 pad4082_1_1 R
1910 pilAp_1_1 F
1911 pilAp_1_1 R
1912 PilAp2_1_1 F
1913 PilAp2_1_1 R
1914 pilC_1_1 F
1915 pilC_1_1 R
1916 PstP_1_1 F
1917 PstP_1_1 R
1918 purkK_1_1 F
1919 purkK_1_1 R
1920 uvrDII_1_1 F
1921 uvrDII_1_1 R
1922 vemI_1_1 F
1923 vsmI_1_1 R
1924 vsmR_1_2 F
1925 vsmR_1_2 R
1926 xepX_1_1 F
1927 xcpX_1_1 R
1928 aprA_1_1 F
1929 aprA_1_1 R
1930 aprE_1_1 F
1931 aprE_1_1 R
1932 ctx_1_2 F
1933 ctx_1_2 R
1934 algB_1_1 F
1935 algB_1_1 R
1936 alghN_1_1 F
1937 algN_1_1 R
1938 algR_1_1 F
1939 algR_1_1 R
1940 ExoS_1_1 F
1941 ExoS_1_1 R
1942 fpvA_1_1 F
1943 fpvA_1_1 R
1944 lasRa_1_1 F
1945 lasRa_1_1 R
1946 lipA_1_1 F
1947 lipA_1_1 R
1948 lipH_1_1 F
1949 lipH_1_1 R
1950 Orf159_1_2 F
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1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

Probe name
Orf159_1_2
Orf252_1_1
Orf252_1_1

pyocinS1_1_ 1
pyocinS1_1_1
pyocinS1lim_1_1
pyocinS1im_1_1
pyocinS2_1_1
pyocinS2_1_1
pys2_1_1
pys2_1_1
pys2_2_1
pys2_2_1
rbf303_1_1
rbf303_1_1
rhlA_1_1
rhlA_1_1
rhiB_1_1
rhiB_1_1
rhiR_1_1
rhiR_1_1
TnAP41_1_2
TnAP41_1_2
toxA_1_1
toxA_1_1
caplEStrpneu_1_1
caplEStrpneu_1_1

caplFStrpneu_1_1

Direction

MO "M AO WL NN NRHPNTRHTMANALONHATNTINMDODMADTNDNEOTDTNLTHOTNDODTRLNLO T O 10
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1995 caplFStrpneu_1_1 R
1996 caplGStrpneu_1_1 F
1997 caplGStrpneu_1_1 R
1998 cap3AStrpneu_1_1 F
1999 cap3AStrpneu_1_1 R
2000 cap3BStrpneu_1_1 F
2001 cap3BStrpneu_1_1 R
2002 celAStrpneu_1_1 F
2003 celAStrpneu_1_1 R
2004 celBStrpneu_1_1 F
2005 celBStrpneu_1_1 R
2006 cglAStrpneu_1_1 F
2007 cglAStrpneu_1_1 R
2008 cglBStrpneu_1_1 F
2009 cglBStrpneu_1_1 R
2010 cglCStrpneu_1_1 F
2011 cglCStrpneu_1_1 R
2012 cglDStrpneu_1_1 F
2013 cglDStrpneu_1_1 R
2014 CinA_1_1 F
2015 CinA_1_1 R
2016 cpsl14EStrpneum_1_1 F
2017 cpsl14EStrpneum_1_1 R
2018 cpsl1l4FStrpneum_1_1 F
2019 cpsl4FStrpneum_1_1 R
2020 cps14GStrpneum_1_1 F
2021 cps14GStrpneum_1_1 R
2022 cpsl4HStrpneum_1_1 F
2023 cps14HStrpneum_1_1 R
2024 cpsl19aHStrpneum_1_1 F
2025 cpsl9aHStrpneum_1_1 R
2026 cpsi9alStrpneum_1_1 F
2027 cpsl9alStrpneum_1_1 R
2028 cpsl9aKStrpneum_1_1 F
2029 cpsi19aKStrpneum_1_1 R
2030 cps19fGStrpneum_1_1 F
2031 cps19fGStrpneum_1_1 R
2032 cps23fGStrpneum_1_1 F
2033 cps23fGStrpneum_1_1 R
2034 dexB_1_1 F
2035 dexB_1_1 R
2036 dinF_1_1 F
2037 dinF_1_1 R
2038 1760Strpneu_1_1 F
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2039 1760Strpneu_1_1 R
2040 acyPStrpneu_1_1 F
2041 acyPStrpneu_1_1 R
2042 endAStrpneu_1_1 F
2043 endAStrpneu_1_1 R
2044 exoAStrpneu_1_1 F
2045 exoAStrpneu_1_1 R
2046 exp72_1_1 F
2047 exp72_1_1 R
2048 fnlAStrpneu_1_1 F
2049 fnlAStrpneu_1_1 R
2050 fniBStrpneu_1_1 F
2051 fniBStrpneu_1_1 R
2052 fnlCStrpneu_1_1 F
2053 fniCStrpneu_1_1 R
2054 gct18Strpneum_1_1 F
2055 gctl8Strpneum_1_1 R
2056 hexBl1_1 1 F
2057 hexB1_1_1 R
2058 hftsHstrpneu_1_1 F
2059 hftsHstrpneu_1_1 R
2060 immunofraglStrpneu_1_1 F
2061 immunofraglStrpneu_1_1 R
2062 immunofrag2Strpneu_2_1 F
2063 immunofrag2Strpneu_2_1 R
2064 immunofrag3Strpneu_2_1 F
2065 immunofrag3Strpneu_2_1 R
2066 kdtBStrpneu_1_1 F
2067 kdtBStrpneu_1_1 R
2068 lysAStrpneu_1_1 F
2069 lysAStrpneu_1_1 R
2070 pcpBStrpneu_1_1 F
2071 pcpBStrpneu_1_1 R
2072 pfiCStrpneu_1_1 F
2073 pfiCStrpneu_1_1 R
2074 pipA_1_1 F
2075 pipA_1_1 R
2076 prtAlStrpneu_1_1 F
2077 prtAlStrpneu_1_1 R
2078 pspC1lStrpneu_1_1 F
2079 pspCiStrpneu_1_1 R
2080 pspC2_1_1 F
2081 pspC2_1_1 R
2082 purRStrpneu_1_1 F
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2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126

Probe name
purRStrpneu_1_1
pyrDAStrpneum_1_1
pyrDAStrpneum_1_1
SP0828Strpneu_1_1
SP0828Strpneu_1_1
SP0830Strpneu_1_1
SP0830Strpneu_1_1
SP0833Strpneu_1_1
SP0833Strpneu_1_1
SP0837_38Strpneu_1_1
SP0837_38Strpneu_1_1
SP0839Strpneu_1_1
SP0839Strpneu_1_1
ugdStrpneu_1_1
ugdStrpneu_1_1
uncC_1_1

uncC_1_1
vicXStrepneu_1_1
vicXStrepneu_1_1
wchA6bStrpneum_1_1
wchA6bStrpneum_1_1
wci4Strpneum_1_1
wci4Strpneum_1_1
wcCiK4Strpneum_1_1
wciK4Strpneum_1_1
wciL4Strpneum_1_1
wcil4Strpneum_1_1
wciN6bStrpneum_1_
WCIN6bStrpneum_1_
wciO6bStrpneum_1_
wciO6bStrpneum_1
wcCiP6bStrpneum_1_
wcCiP6bStrpneum_1_
wciY18Strpneum_1_
wciY18Strpneum_1_1
wzdbStrpneum_1_1
wzdbStrpneum_1_1
wze6bStrpneum_1_1
wzebbStrpneum_1_1
wzyl18Strpneum_1_1
wzyl18Strpneum_1_1
wzy4Strpneum_1_1
wzy4Strpneum_1_1
wzy6bStrpneum_1_1

1
1
1
1
1
1
1

Direction

MmMA MO MAOWTATMATMAOUTMTAOTAOTAOMATAHOTNTIOTAIAMAOMITMAUTMATTITMAHDTIONMTAITA
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SEQ ID NO |Probe name Direction
2127 wzy6bStrpneum_1_1 R
2128 xpt_1_1 F
2129 xpt_1_1 R
2130 igaStrpneu_1_1 F
2131 igaStrpneu_1_1 R
2132 IytA_1_1 F
2133 IytA_1_1 R
2134 nanA_1_1 F
2135 nanA_1_1 R
2136 nanBStrpneu_1_1 F
2137 nanBStrpneu_1_1 R
2138 pcpCStrpneu_1_1 F
2139 pcpCStrpneu_1_1 R
2140 ply_1_1 F
2141 ply_1_1 R
2142 prtAStrpneu_1_1 F
2143 prtAStrpneu_1_1 R
2144 pspA_1_2 F
2145 pPsSpA_1_2 R
2146 SP0834Strpneu_1_1 F
2147 SP0834Strpneu_1_1 R
2148 SP0834Strpneu_1_2 F
2149 SP0834Strpneu_1_2 R
2150 sphtraStrpneu_1_1 F
2151 sphtraStrpneu_1_1 R
2152 wcilStrpneu_1_1 F
2153 wcilStrpneu_1_1 R
2154 wziyStrpneu_1_1 F
2155 wziyStrpneu_1_1 R
2156 wzxStrpneu_1_1 F
2157 wzxStrpneu_1_1 R
2158 cpsAl1Strgal_1_1 F
2159 cpsAl1Strgal_1_1 R
2160 cpsB1Strgal_1_1 F
2161 cpsB1Strgal_1_1 R
2162 cpsCiStrgal_1_1 F
2163 cpsC1iStrgal_1_1 R
2164 cpsD1Strgal_1_1 F
2165 cpsD1Strgal_1_1 R
2166 cpsEiStrgal_1_1 F
2167 cpsE1Strgal_1_1 R
2168 cpsG1Strgal_1_1 F
2169 cpsG1Strgal_1_1 R
2170 cpslStragal_1_1 F
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2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214

Probe name
cpsiStragal_1_1
cps)Stragal_1_1
cpslStragal_1_1
cpsKStragal_1_1
cpsKStragal_1_1
cpsMStragal_1_1
cpsMStragal_1_1
cpsYStragal_1_1
cpsYStragal_1_1
cpsYStragal_2_1
cpsYStragal_2_1
cylBStraga_1_1
cylBStraga_1_1
cylEStraga_1_1
cylEStraga_1_1
cylFStraga_1_1
cylFStraga_1_
cylHStraga__
cylHStraga_
cyllStraga_1_1
cylIStraga_1_1
cylJStraga_1_1
cyllStraga_1_1
cylKStraga_1_1
cylKStraga_1_1
0487Straga_1_1
0487Straga_1_1
0488Straga_1_1
0488Straga._1_1
0493Straga_1_1
0493Straga_1_1
0495Straga_1_1
0495Straga_1_1
0498Straga_1_1
0498Straga_1_1
0500Straga_1_1
0500Straga_1_1
0502Straga_1_1
0502Straga_1_1
0504Straga_1_1
0504Straga_1_1
folDStraga_1_1
folDStraga_1_1
neuAlStrgal_1_1

1
_1
_1

1
1

Direction

'ﬂ})'ﬂﬂ'I'I}U"HW'TI;U;ﬂ;U'ﬂﬂ'I'IW'I'IWT;U'HW'I‘I;U'H?JTIZJ'I'INTINTIN'H;UTINTIWTZJ'HZJ
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SEQ ID NO
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258

Probe name
neuAlStrgal_1_1
neuBl1Strgal_1_1
neuBl1Strgal_1_1
neuClStrgal_1_1
neuClStrgal_1_1
neuD1Strgal_1_1
neuD1Strgal_1_1
recNStraga_1_1
recNStraga_1_1
ileSStraga_1_1
ileSStraga_1_1
CAMPfactor_1_1
CAMPfactor_1_1
CAMPfactor_2_1
CAMPfactor_2_1
0499Straga_1_1
0499Straga_1_1
hylStragal_1_1
hylStragal_1_1
lipStragal_1_1
lipStragal_1_1
cyclStrpyog_1_1
cyclStrpyog_1_1
fah_rph_hlo_Strpyog_1_1
fah_rph_hlo_Strpyog_1_1
int_1_1

int_1_1

int315.5_1_1
int315.5_1_1
murEStrpyog_1_1
murEStrpyog_1_1
OppA_1_1

oppA_1_1
oppCStrpyog_1_1
oppCStrpyog_1_1
oppD_1_1

oppD_1_1
SPy0382Strpyog_1_1
SPy0382Strpyog_1_1
SPy0390Strpyog_1_1
SPy0390Strpyog_1_1
SpyM3_1351_1_1
SpyM3_1351_1_1
vicXStrpyog_1_1

MATMTAOTAOTMTAOTMTAOTMAHOTMAOTHOTMAHDTAOTOTMIMAITMAO®TAIOTITAITIHOTADHDTRIOTHOTRA

Direction
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2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302

Probe name
vicXStrpyog_1_1
DNaselStrpyog_1_1
DNaselStrpyog_1_1
fba2Strpyog_1_1
fba2Strpyog_1_1
fhuAStrpyog_1_1
fhuAStrpyog_1_1
fhuB1Strpyog_1_1
fhuB1Strpyog_1_1
fhuDStrpyog_1_1
fhuDStrpyog_1_1
fhuGStrpyog_1_1
fhuGStrpyog_1_1
hylA_1_1
hylA_1_1
hylP_1_1

hylP_1_1
hylp2_1_1
hylp2_1_1
oppB_1_1
oppB_1_1
ropB_1_1
ropB_1_1
scpAStrpyog_1_1
SCcpAStrpyog_1_1
sloStrpyog_1_1
sloStrpyog_1_1
smez-4Strpyog_1_1
smez-4Strpyog_1_1
sof _1_1

sof_1_1

sof_2_1

sof_2_1

speA_1_1
speA_1_1
speB2Strpyog_1_1
speB2Strpyog_1_1
speCStrpyog_1_1
speCStrpyog_1_1
spelStrpyog_1_1
spelStrpyog_1_1
srtBStrpyog_1_1
srtBStrpyog_1_1

srtCStrpyog_1_1

Direction

MATMATMAOTAOMAIOTAHOTITAHOTAOTHTOMAOMITNTOOTIOTITMBTTOTNAOTNMIOTIONAI
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2303 srtCStrpyog_1_1 R
2304 srtEStrpyog_1_1 F
2305 srtEStrpyog_1_1 R
2306 srtFStrpyog_1_1 F
2307 srtFStrpyog_1_1 R
2308 srtGStrpyog_1_1 F
2309 srtGStrpyog_1_1 R
2310 srtIStrpyog_1_1 F
2311 srtIStrpyog_1_1 R
2312 srtKStrpyog_1_1 F
2313 srtKStrpyog_1_1 R
2314 srtRStrpyog_1_1 F
2315 srtRStrpyog_1_1 R
2316 srtTStrpyog_1_1 F
2317 srtTStrpyog_1_1 R
2318 vicKStrpyog_1_1 F
2319 vicKStrpyog_1_1 R
2320 573Stprmut_1_1 F
2321 573Stprmut_1_1 R
2322 580SStprmut_1_1 F
2323 580SStprmut_1_1 R
2324 581_582SStprmut_1_1 F
2325 581_582SStprmut_1_1 R
2326 584SStprmut_1_1 F
2327 584SStprmut_1_1 R
2328 ditAStrmut_1_1 F
2329 ditAStrmut_1_1 R
2330 ditBStrmut_1_1 F
2331 ditBStrmut_1_1 R
2332 ditCppxiStrmut_1_1 F
2333 ditCppx1Strmut_1_1 R
2334 ditDStrmut_1_1 F
2335 ditDStrmut_1_1 R
2336 lichStrbov_1_1 F
2337 lichStrbov_1_1 R
2338 IlytRStprmut_1_1 F
2339 lytRStprmut_1_1 R
2340 lytSStprmut_1_1 F
2341 lytSStprmut_1_1 R
2342 pepQStrrmut_1_1 F
2343 pepQStrrmut_1_1 R
2344 pfICStrmut_1_1 F
2345 pfICStrmut_1_1 R
2346 recNStprmut_1_1 F
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2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390

Probe name
recNStprmut_1_1
vtgBStrmut_1
ytqBStrmut_1
hlyXStrmut_1
hlyXStrmut_1
igaStrmitis_1__
igaStrmitis_1_1
igaStrsanguis_1_1
igaStrsanguis_1_1
perMStrmut_1_1
perMStrmut_1_1
atfA_1_1
atfA_1_1
atfB_1_1
atfB_1_1
atfC_1_1
atfC_1_1
ccmPrmil_1_1
ccmPrmil_1_1
cyaPrmi_1_1
cyaPrmi_1_1
aad_1_1
aad_1_1

fifB_1_1

fifB_1_1

fifD_1_1

fifD_1_1

fIIN_1_1

fIFN_1_1

1
1
1
1
1

=)
o
7<I>I>OIO,

gstB_1_1
hemCPrmi_1_1
hemCPrmi_1_1
hemDPrmi_1_1
hemDPrmi_1_1
hev_1_1
hev_1_1
katA_1_1

Direction

MmMXAOxXMAOX®TMXIOTMATMAODTAHTIOTATAHOHMAOMAOTTMTAONTTAITAOTMAOTMAOULTMAOTOTNTAOTMAUTNMTAXTNTD
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2391 katA_1_1
2392 Ipp1_1_1
2393 lpp1_1_1
2394 menE_1_1
2395 menE_1_1
2396 mfd_1_1
2397 mfd_1_1
2398 nrpA_1_1
2399 nrpA_1_1
2400 nrpB_1_1
2401 nrpB_1_1
2402 nrpG_1_1
2403 nrpG_1_1
2404 nrpS_1_1
2405 nrpS_1_1
2406 ' nrpT_1_1
2407 nrpT_1_1
2408 nrpu_1_1
2409 nrpu_1_1
2410 pat_1_1
2411 pat_1_1
2412 pmfA_1_1
2413 pmfA_1_1
2414 pmfC_1_1
2415 pmfC_1_1
2416 pmfE_1_1
2417 pmfE_1_1
2418 ppaA_1_1
2419 ppaA_1_1
2420 rsbA_1_1
2421 rsbA_1_1
2422 rsbC_1_1
2423 rsbC_1_1
2424 speB_1_1
2425 speB_1_1
2426 stmA_1_1
2427 stmA_1_1
2428 stmB_1_1
2429 stmB_1_1
2430 terA_1_1
2431 terA_1_1
2432 terD_1_1
2433 terD_1_1
2434 umoA_1_1

Direction

MmMAO$TMAOTXROXTAOTAOMAOTMAODTMAOTMAOTIOTMTIOXTTAOTMIOTTNTAOTIOTMTIOTMAOTMAOUTAHOTMAOTMTAHTND
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2435 umoA_1_1 R
2436 umoB_1_1 F
2437 umoB_1_1 R
2438 umoC_1_1 F
2439 umoC_1_1 R
2440 ureR_1_1 F
2441 ureR_1_1 R
2442 xerC_1_1 F
2443 xerC_1_1 R
2444 ygbA_1_1 F
2445 ygbA_1_1 R
2446 flaA_1_1 F
2447 flaA_1_1 R
2448 flaD_1_1 F
2449 flaD_1_1 R
2450 fliA_1_1 F
2451 fliIA_1_1 R
2452 hpmA_1_1 F
2453 hpmA_1_1 R
2454 hpmB_1_1 F
2455 hpmB_1_1 R
2456 IpsPrmi_1_1 F
2457 IpsPrmi_1_1 R
2458 mrpA_1_1 F
2459 mrpA_1_1 R
2460 mrpB_1_1 F
2461 mrpB_1_1 R
2462 mrpC_1_1 F
2463 [mrpC_1_1 R
2464 mrpD_1_1 F
2465 mrpD_1_1 R
2466 mrpE_1_1 F
2467 mrpE_1_1 R
2468 mrpF_1_1 F
2469 mrpF_1_1 R
2470 mrpG_1_1 F
2471 mrpG_1_1 R
2472 mrpH_1_1 F
2473 mrpH_1_1 R
2474 mrpl_1_1 F
2475 mrpl_1_1 R
2476 mrplJ_1_1 F
2477 mrpl_1_1 R
2478 patA_1_1 F
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2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
2494
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522

Probe name
patA_1_1
putA_1_1
putA_1_1
uca_1_1
uca_1_1
ureDPrmi_1_1
ureDPrmi_1_1
ureEPrmi_1_1
ureEPrmi_1_1
ureFPrmi_1_1
ureFPrmi_1_1
zapA_1_1
zapA_1_1
zapB_1_1
zapB_1_1
zapD_1_1
zapD_1_1
zapE_1_1
zapE_1_1
envZPrvu_1_1
envZPrvu_1_1
frdC_1_1
frdC_1_1
frdD_1_1
frdD_1_1
infBPrvu_1_1
infBPrvu_1_1
lad_1_1
lad_1_1
tnaz_1_1
tha2_1_1
end_1_1
end_1 1
parA_1_1
paqrA_1_1
urg_1 1
urg_1_1
blaIMP-7_1_1
blaIMP-7_1_1
meclSepid_1_1
meclISepid_1_1
blaOXA-10_1_2
blaOXA-10_1_2
blaB_1_1

Direction

MATAHOXTATATATATITITAITNTAIATMAITATAOMNMAIAMAOTAOTMAOTHODTHOTDHODTIOTAD
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2523
2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541
2542
2543
2544
2545
2546
2547
2548
2549
2550
2551
2552
2553
2554
2555
2556
2557
2558
2559
2560
2561
2562
2563
2564
2565
2566

Probe name
blaB_1_1
ampC_1_1

I-blaR_1_1
blaOXA-32_1_1
blaOXA-32_1_1
bla-CTX-M-22_1_1
bla-CTX-M-22_1_1
pbp2aStrpneu_1_1
pbp2aStrpneu_1_1
blaSHvV-1_1_1
blaSHv-1_1_1
blaOXA-2_1_1
blaOXA-2_1_1
blaRShaemolyt_1_1
blaRShaemolyt_1_1
blaiIMP-7_1_2
blaIMP-7_1_2
I-mecR_1_1
I-mecR_1_1
blaOXY_1_1
blaOXY_1_1
dacCStrpyog_1_1
dacCStrpyog_1_1
femA_1_1
femA_1_1
mecA_1_1
mecA_1_1
blaIShaemolyt_1_1
blaIShaemolyt_1_1
blavim_1_1
blavim_1_1
pbp2b_1_1
pbp2b_1_1
pbp2primeSepid_1_1
pbp2primeSepid_1_1
pbp2x_1_1
pbp2x_1_1
pbp3Saureuc_1_1
pbp3Saureuc_1_1
pbp4_1_1
pbp4_1_1
pbp5SEfaecium_1_1

Direction

M”AXDTMAOTOTAOTAIONMAOTHOTHOTHOTITIOTNTIOTMTIOMODTIOTMOTHODTNMTIOTIOTMOTOTID
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2567
2568
2569
2570
2571
2572
2573
2574
2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610

Probe name
pbp5Efaecium_1_1
pbpC_1_1
pbpC_1_1
I-mecl_1_1
I-mecl_1_1
pbpla_1_1
pbpia_1_1
I-blal_1_1
I-blal_1_1
blaTEM-106_1_1
blaTEM-106_1_1
blaOXY-KLOX_1_1
blaOXY-KLOX_1_1
ftsWEF_1_1
ftsWEF_1_1
fmhB_1_1

fmhB_1_1

cumA_1_1
cumA_1_1
femBShaemolyt_1_1
femBShaemolyt_1_1
blaPER-1_1_1
blaPER-1_1_1
bla_FOX-3_1_1
bla_FOX-3_1_1
blaA_1_1

blaA_1_1

psrb_1_1

psrb_1_1

fmhA_1_1

fmhA_1_1
mecR1Sepid_1_1
mecR1Sepid_1_1
blaz_1_1

blaZ_1_1
blaOXA-1_1_1
blaOXA-1_1_1
fox-6_1_1

fox-6_1_1
blaPrmi_1_1
blaPrmi_1_1
aacA_aphDStwar_1_1
aacA_aphDStwar_1_1
aacC1l_1_2

Direction

MmMAO MAIOX®T AT XTTAOTAOTMAO®TAOTAOTAOTIOTMTAOATAHODTMAOUTITHODTTIOXTAIUTHOHTIOTIMADO
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2611 aacCl_1_2 R
2612 aacC2_1_1 F
2613 aacC2_1_1 R
2614 strB_1_1 F
2615 strB_1_1 R
2616 aadA_1_1 F
2617 aadA_1_1 R
2618 aadB_1_2 F
2619 aadB_1_2 R
2620 aadD_1_1 F
2621 aadD_1_1 R
2622 aacA4_1 2 F
2623 aacA4_1_2 R
2624 strA_1_1 F
2625 strA_1_1 R
2626 aph-A3_1_1 F
2627 aph-A3_1_1 R
2628 aacC1l_1_1 F
2629 aacCi_1_1 R
2630 aacA4_1_1 F
2631 aacA4_1_1 R
2632 aacA-aphD_1_1 F
2633 aacA-aphD_1_1 R
2634 I-spc_1_1 F
2635 I-spc_1_1 R
2636 aphA3_1_1 F
2637 aphA3_1_1 R
2638 ermC_1_1 F
2639 ermC_1_1 R
2640 linB_1_1 F
2641 linB_1_1 R
2642 satSA_1_1 F
2643 satSA_1_1 R
2644 mdrSA_1_1 F
2645 mdrSA_1_1 R
2646 I-linA_1_1 F
2647 I-linA_1_1 R
2648 ermB_1_2 F
2649 ermB_1_2 R
2650 ermA_1_1 F
2651 ermA_1_1 R
2652 satA_1_1 F
2653 satA_1_1 R
2654 msrA_1_1 F
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2655 msrA_1 1
2656 mphBM_1_1
2657 mphBM_1_1
2658 mefA_1_1
2659 mefA_1_1
2660 mrx_1_1
2661 mrx_1_1
2662 dfrStrpneu_1_1
2663 dfrStrpneu_1_1
2664 dfrA_1_1
2665 dfrA_1_1
2666 cmlAS_1_1
2667 cmlAS_1_1
2668 catEfaecium_1_1
2669 catEfaecium_1_1
2670 cat_1_1

2671 cat_1_1

2672 tetAl_1_1
2673 tetAJ_1_1
2674 tetl_1_1
2675 tetL_1_1
2676 tetM_1_1
2677 tetM_1_1
2678 vanH(tn)_1_1
2679 vanH(tn)_1_1
2680 vanA_1_1
2681 vanA_1_1
2682 vanHB2_1_1
2683- vanHB2_1_1
2684 vanR_1_1
2685 vanR_1_1
2686 vanRB2_1 1
2687 vanRB2_1_1
2688 vansS(tn)_1_1
2689 vanS(tn)_1_1
2690 vansB2_1_1
2691 vansSB2_1_1
2692 vanwB2_1_1
2693 vanwiB2_1_1
2694 ddi_1_1

2695 ddli_1_1

2696 ble_1_1

2697 ble_1_1

2698 vanXB2_1_1

Direction

MmN MAOX®TMAOXTMAOTMABT AT AONTAOTAOTMATAINTAOHTAITMAODTAODTNOTXTOTMAOTIOTHOTND
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2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731
2732
2733
2734
2735
2736
2737
2738
2739
2740
2741
2742

Probe name
vanxXB2_1_1
vanY(tn)_1_1
vanY(tn)_1_1
vanYB2_1_1
vanYB2_1_1
vanB_1_1
vanB_1_1
vanZ(tn)_1_1
vanZ(tn)_1_1
vanC-2_1_1
vanC-2_1_1
vanX(tn)_1_1
vanX(tn)_1_1
acrB_1_1
acrB_1_1
mexB_1_2
mexB_1_2
I-qacA_1_1
I-qacA_1_1
sull_1 1
sull_1 1
sul_1_1
sul_1 1
cadBStalugd_1_1
cadBStalugd_1_1
mexA_1_1
mexA_1_1
acrR_1_1
acrR_1_1
emeA_1_1
emeA_1_1
acrA_1_1
acrA_1_1
rtn_1_1
rtn_1_1
abeXStrpmut_1_1
abcXStrpmut_1_1
qacEdeltal_1_1
qacEdeltal_1_1
elkT-abcA_1_1
elkT-abcA_1_1
I-cadA_1_1
I-cadA_1_1
albA_1_1

Direction

MATMAOUTMATMAOTAOTMAONTMTAOUTMTAOTMTAITIONTMTIOTNMAODMAODTNMOTAOTAHDTMTAIHTMTAOTMATMBTAONMRO
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2743
2744
2745
2746
2747
2748
2749
2750
2751
2752
2753
2754
2755
2756
2757
2758
2759
2760
2761
2762
2763
2764
2765
2766
2767
2768
2769
2770
2771
2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786

Probe name
albA_1_1
wzm_1_1
wzm_1_1
msrCb_1_1
msrCb_1 1
nov_1_1

'nov__1_1

wzt_ 1 1
wzt_1_1

wbbl_1_1

wbbl_1_1
norA23_1_1
norA23_1 1
mexR_1_1
mexR_1_1
arr2_1_1
arr2_1_1
mreA_1_1
mreA_1_1
I-cadC_1_1
I-cadC_1_1
uvrA_1_1
uvrA_1_1
CRD2_1_

FTR2_1_1
MDR1-7_1_1
MDR1-7_1_1
ERG11_1_1
ERG11_1_1
SEC20_1_1
SEC20_1_1
rbeL_1_1
rbcl_1_1
LDHA(hu)_1_1

Direction

MA T AT ATMAUTMATANTAOTAIANTAIOMAIOMAIOTMAOTHOTOTIOTNMIODTTHDTMIBULTNMTIOTTITMI™MD
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2787
2788
2789
2790
2791
2792
2793
2794
2795
2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830

Probe name
LDHA(hu)_1_1
GAPD(hu)_1_1
GAPD(hu)_1_1
b-Act(hu)_1_1
b-Act(hu)_1_1
ARHGDIA(hu)_1_1
ARHGDIA(hu)_1_1
PGK1(hu)_1_1
PGK1i(hu)_1_1
rbecL_1_2

rbeL_1_2
16SPa_1_1
16SPa_1_1
23SEfaecium_2_1
23SEfaecium_2_1
16SStrepyog_1_1
16SStrepyog_1_1
16SStrepneu_1_1
16SStrepneu_1_1
16SStrepagalactiae_1_1
16SStrepagalactiae_1_1
16SEfaecium_1_1
16SEfaecium_1_1
16SEfaecium_2_1
16SEfaecium_2_1
16SRNAEf_2_1
16SRNAEf_2_1
16SKpn_1_1
16SKpn_1_1
16SSa_3_1
16SSa_3_1
16SRNAEf_1_1
16SRNAEf_1_1
16SShominis_1_1
16SShominis_1_1
16SShaemolyt_1_1
16SShaemolyt_1_1
23SEfaecium_1_1
23SEfaecium_1_1
16SrRNAPrmi_1_1
16SrRNAPrmi_1_1
16SrRNAPrvul_1_1
16SrRNAPrvul_1_1
16SSa_1_1

Direction

MmMA WO TNMAUTMAOMBOTDTMATMAOXTHITMOTTMBODMIXTMBOTIOTTHIOMIOUTTITHDTHITMITAOTMODTDO
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2831 16SSa_1_1 R
2832 16SKlox_1_1 F
2833 16SKlox_1_1 R
2834 p53_1_1 F
2835 p53_1_1 R
2836 0135mihck_1_1 F
2837 0135mihck_1_1 R
2838 FAN_1_ 1 F
2839 FAN_1_1 R
2840 0270cap_1_1 F
2841 0270cap_1_1 R
2909 16SStrepdysgal_1_1 F
2910 16SStrepdysgal_1_1 R
2911 carO_1_1 F
2912 carO_1_1 R
2913 gacS_1_1 F
2914 gacS_1 1 R
2915 dhbA_1_1 F
2916 dhbA_1_1 R
2917 dhbB_1_1 F
2918 dhbB_1_1 R
2919 sid_1_1 F
2920 sid_1 1 R
2921 csuD_1_1 F
2922 csuD_1_1 R
2923 csuC_1_1 F
2924 csuC_1_1 R
2925 tnp-ACIBA_1_1 F
2926 thp-ACIBA_1_1 R
2927 waaA-ACIBA_1_1 F
2928 waaA-ACIBA_1_1 R
2929 csuB_1_1 F
2930 csuB_1_1 R
2931 csuA_B_1_1 F
2932 CsuA_B_1_1 R
2933 csuA_1_1 F
2934 csuA_1_1 R
2935 putl_1_1 F
2936 putl_1_1 R
2937 por_1_1 F
2938 por_1_1 R
2939 abc_1_1 F
2940 abc_1_1 R
2941 furACIBA_1_1 F
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2942
2943
2944
2945
2946
2947
2948
2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2980
2981
2982
2983
2984
2985

Probe name
furACIBA_1_1

put3_1_1
ompA-ACIBA_1_1
ompA-ACIBA_1_1
aacA4ENCL_1_1
aacA4ENCL_1_1
AdeR-ACIBA_1_
AdeR-ACIBA_1_
adeA-ACIBA_1_
adeA-ACIBA_1_
aac(6p)-1b7_1_
aac(6p)-1b7_1_
adeB-ACIBA_1_
adeB-ACIBA_1
adeC-ACIBA_1_
adeC-ACIBA_1_
AdeS-ACIBA_1_
AdeS-ACIBA_1_
blaL2_1_1
blaL2_1_1
blaMIR-3_1_1
blaMIR-3_1_1
ampR_1_1
ampR_1_1
ampC-ENCL_1_1
ampC-ENCL_1_1
blaL1_1_1
blaL1_1_1
asr_1_1
asr_1_1
lacZ_1_1

1
1
1
1
1
1
1
_1
1
1
1
1

Direction

MmMA TMATMATMAUVTMAUTMAOUTMAOUTMAIXTAOATMAOTMAOMAOTHOHTIHOTMAOTNTAHTOTMAOUTNTAOTMOTTHTD
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SEQ ID NO
2986
2987
2988
2989
2990
2991
2992
2993
2994
2995
2996
2997
2998
2999
3000
3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029

Probe name
slyA_1_1
ORF165_1_1
ORF165_1_1
ehuU_1_1
ehuU_1_1
ehuT_1_1
ehuT_1_1
ORF295_1_1
ORF295_1_1
ehuA_1_1
ehuA_1_1
ORF400_1_1
ORF400_1_1
H+ATPase_1_1
H+ATPase_1_1
sulll_1_1
sulll_1_ 1
smeE_1_1
smeE_1_1
eE_1 1

eE_1 1
StmPri_1_1
StmPri_1_1
eD_2 1

eD_2_1

ppi_1_1

ppi_1_1
pmp-STEMA_1_1
pmp-STEMA_1_1
pam_1_1
pam_1_1
ORF4-STEMA_1_1
ORF4-STEMA_1_1
ORF2-STEMA_1_1
ORF2-STEMA_1_1
et 1 1

et_1 1

eF_1_1

eF_1_1
StmPr2_1_1
StmPr2_1_1
smeF4494_1_1
smeF4494_1_1
coa_3_1

Direction

M O M X M X0 MPMNHLTNHMNHTHTNHNMBTNTRHNHDTNHTNLNLTNHDNDLNDTHDOALTNHO NI




WO 2007/039319 PCT/EP2006/010132

- 204 -
SEQ ID NO Probe name Direction
3030 coa_3_1 R
3031 coa_2_2 F
3032 coa_2_2 R
3033 fasCAXStrdysg_1_1 F
3034 fasCAXStrdysg_1_1 R
3035 sloStrep_1_1 F
3036 sloStrep_1_1 R
3037 ydhK_1_1 F
3038 ydhK_1_1 R
3039 tetA-ACIBA_1_1 F
3040 tetA-ACIBA_1_1 R
3041 tetR-ACIBA_1_1 F
3042 tetR-ACIBA_1_1 R
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Claims

1. An analytical device for direct identification and characterisation of
microorganisms in a sample or clinical specimen, wherein the analytical device
comprises species specific gene probes which are (i) selected from DNA sequences
or partial DNA sequences of the microorganisms to be identified or DNA sequences
complementary or homologous thereto, and (ii) have a length of at least 100

nucleotides (nt).

2. The analytical device of claim 1, which is a DNA coated bead, a set of DNA

coated beads, or a DNA microarray, preferably a DNA microarray.

3. The analytical device of claim 1 or 2 which is suitable for species specific
identification of one microbial strain or a plurality of microbial strains in clinical
specimens comprising microbial strains, especially bacteria and/or fungi, and which
furthermore allows differentiation of the target species from each other and from
non-target-species contained in one sample comprising a plurality of microbial

strains.

4. The analytical device of claim 3 which is suitable for species specific identification

of microorganisms causing bacteremia, fungemia or sepsis in a clinical sample.

5. The analytical device of any one of claims 1 to 4, wherein the device is suitable
for species specific identification of microorganisms selected from the group
consisting of Staphylococci, E. coli and Candida sp., preferably for species specific

identification of Staphylococci.

6. The analytical device of any one of claims 1 to 5, which is suitable for species
specific identification of microorganisms selected from the group consisting of
Staphylococcus aureus, FEscherichia coli, CoNS (including Staphylococcus
epidermidis, Staphylococcus haemolyticus, Staphylococcus lugdunensis,
Staphylococcus warneri, Staphylococcus saprophyticus), Streptococcus
pneumoniae, Streptococcus pyogenes, Klebsiella pneumoniae, Klebsiella oxytoca,
Pseudomonas aeruginosa, Streptococcus agalactiae, Streptococcus mutans,
Enterococcus faecalis, Enterococcus faecium, Proteus mirabilis, Proteus vulgaris,

Candida albicans, Acinetobacter baumannii.

7. The analytical device of claim 6, wherein the device is suitable for species
specific identification of at least S. aureus and preferably comprises gene probes
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selected from SEQ ID NO:3-6, 31, 40, 50, 51, 58, 59, 63, 64, 66-69, 71, 74, 76,
77, 79, 2902 and 2903, more preferably from SEQ ID NO:4, 68, 69 and 71, even
more preferably comprises at least SEQ ID NO:71.

8. The analytical device of claim 6 or 7, wherein the device is suitable for species
specific identification of at least S. aureus, E. coli, CoNS, Enterococcus sp., and/or_

Candida sp., and preferably comprises gene probes selected from

a) SEQ ID NO:4, 68, 69 and 71, preferably SEQ ID NO: 71 for identification of S.

aureus;

b) SEQ ID NO: 145, 160, 161 and 170, preferably SEQ ID NO:145 for identification

of E. coli;

¢) SEQ ID NO:177, 178 and 190, preferably SEQ ID NO:178 for identification of S.

epidermidis;

d) SEQ ID NO:60, 61, 70, 72, 78 and 125, preferably SEQ ID NO:78 for
identification of the genus Staphylococci including S. aureus;

e) SEQ ID NO:210, 224 and 2906, preferably 2906 for identification of CoNS;

f) SEQ ID NO:308, 310 and 314, preferably SEQ ID NO:310 for identification of

Enterococcus faecalis;

g) SEQ ID NO:380 and 385, preferably SEQ ID NO:380 for identification of

Enterococcus faecium;

h) SEQ ID NO:232 and 249, preferably SEQ ID NO:249 for identification of Candida

albicans;
respectively.

9. The analytical device of claim 8, which is suitable for species specific detection or

differentiation of

(i) S. aureus and comprises SEQ ID NO:71;

(ii) CoNS and comprises SEQ ID NO:2906;

(iii) E. coli and comprises SEQ ID NO:145; and/or

(iv) Candida albicans and comprises SEQ ID NO:249.
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10. The analytical device of any one of claims 7 to 9, which is suitable for additional
species specific identification or differentiation of one or more of Klebsiella
pneumoniae, Klebsiella oxytoca, Streptococcus pneumoniae, Streptococcus

pyogenes, Pseudomonas aeruginosa, Proteus mirabilis and Proteus vulgaris.

11. The analytical device of any one of claims 1 to 10, which additionally comprises

virulence and/or resistance gene probes.
12. The analytical device of any one of claims 1 to 11, wherein

(i) the length of the gene probes is from 100 to 1000 nt, preferably from 200 to
800 nt; and/or

(ii) specific gene probes are present for each specific microbial species or group of
microorganisms to be identified or differentiated, which gene probes preferably are
DNA sequences selected from the groups consisting of (a) species specific gene

probes, (b) virulence gene probes and (c) resistance gene probes; and/or

(ili) the sample is selected from whole blood, serum, urine, saliva, liquor, sputum,
punktate, stool, pus, wound fluid, swabs, positive blood cultures, preferably is

positive blood cultures; and/or

(iv) the device further comprises DNA sequences selected from the group (d)

consisting of control gene probes coding for negative controls and positive controls.
13. The analytical device of claim 3, which is suitable for diagnosis of

(i) bacteremia, fungemia or sepsis, wherein the device preferably comprises probes
for species specific identification of at least S. aureus, E. coli, CoNS, Enterococcus
sp., and Candida sp.;

(ii) respiratory tract infections, wherein the device preferably comprises probes for
species specific identification of at least Candida sp., S. aureus and P. aeruginosa;

and/or

(iii) urinary tract infenctions, wherein the device preferably comprises probes for
species specific identification of at least E. coli, Enterococci sp., Candida sp. and

Proteus sp..

14. The analytical device of any one of claims 1 to 13, wherein the set of gene

probes preferably comprises gene probes selected from
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(a) species specific gene probes for

(i) Staphylococcus aureus including gene probes derived from from cIfA, clIfB, coa,
IytM, NAG, sodA, sodB, epiP-bsaP, geh, hemC, hembD, hsdS, lip, menC, nuc,
SAV0431, SAV0440, SAV0441, spa, ebpS, fbpA, fib, fnbB, srtA, fnbA, femA, fmhB,
fmhA;

(ii) Escherichia coli including gene probes derived b1169, fliCb, nfrB, yacH, ycds,
yciQ, shuA;

(iii) Staphylococcus epidermidis including gene probes derived from ardeSE0106,
ardeSE0107, atlE, agrB, alphSE1368, gad, glucSE1191, icaB, mvaSSepid,
nitreSE1972, nitreSE1974, nitreSE1975, oiamtSE1209, ORF1Sepid, ORF3bSepid,
gacR, ureSE1865, ureSE1867;

(iv) Staphylococcus haemolyticus including gene probes derived from

femBShaemolyt, mvaDShaemolyt, mvaSShaemolyticus, RNApolsigm;

(v) Staphylococcus lugdunensis including gene probes derived from agrB2Stalugd,

agrC2Stalugd, slamStalugd;

(vi) Staphylococcus warneri including gene probes derived from msrwlStwar,

nukMStwar, proDStwar, proMStwar, sigrpoStwar, tnpStwar;

(vii) Staphylococcus saprophyticus including gene probes derived from

RNApolsigmSsapro;
(viii) Staphylococcus hominis including gene probes derived from ydhK;

(ix) Candida albicans including gene probes derived from ARG56, ASL43f, BGL2,
CCT18, CDC37, CEF3, CHS1, CHS2, CHS4, CHSS5, CHT1, CHT2, CHT4, CSAl1,
Striphosphatase, AAF1, ADH1, ALS1, ALS7, EDT1, ELF, ESS1, FAL1, GAP1, GNAI,
GSC1, GSL1, HIS1, HTS1, HWP1, HYR1, INT1a, KRE15f, KRE6, KRE9, MIG1, MLS1,
MP65, NDE1, PFK2, PHR1, PHR2, PHR3, PRA1, PRS1, RBT1, RBT4, RHO1, RNRI1,
RPBZ, RPL13, RVS167, SHA3, SKN1, SRB1, TCA1, TRP1, YAE1l, YRB1, YST1lexon2;

(x) Enterococcus faecalis including gene probes derived from arcA, arcC, bkdA,
camEl, csrA, dacA, dfr, dhoD1a, ABC-eltA, agrBfs, agrCfs, dnaE, ebsA, ebsB, eep,
efaR, gls24_glsB, gph, gyrAEf, metEf, mntHCb2, mob2, mvaD, mvaE, parC, pcfG,
phoZ, polC, ptb, recS1, rpoN, tms, tyrDC, tyrS;
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(xi) Enterococcus faecium including gene probes derived from bg/B, bglIR, bglS,
efmA, efmB, efmC, mreC, mreD, mvaDEfaecium, mvaEEfaecium, mvaK1lEfaecium,
mvaK2Efaecium, mvaSEfaecium, orf3_4Efaeciumb, orf6_7Efaecium,
orf7_8Efaecium, orf9__10Efaecium;

(xii) Klebsiella pneumonia including gene probes derived from atsA, budC, citA,
citW, citX, dalK, acoA, acoB, acoC, ahlK, fimK, glIfKPNZ2, ItrA, mdcC, mdcH, , niff,
nifk, nifN, tyrP, wbbO, wzb, wzmKPN2, wztKPNZ2, yojH, liac,;

(xiii) Klebsiella oxytoca including gene probes derived from gatY, pelX, tagH, tagk,
tagT,;

(xvi) Pseudomonas aeruginosa including gene probes derived from g/pR, lasRb,
OrfX, pa0260, pa0572, pa0625, pa0636, pal046, pal069, palB846, pa3866,
pa4082, pilAp, PilAp2, pilC, PstP, uvrDII, vsml, vsmR, xcpX;

(xv) Streptococcus pneumoniae including gene probes derived from caplEStrpneu,
caplFStrpneu, caplGStrpneu, cap3AStrpneu, cap3BStrpneu, celAStrpneu,
celBStrpneu, cglAStrpneu, cglBStrpneu, cglCStrpneu, cglDStrpneu, cinA,
cpsl14EStrpneum, cpsl14FStrpneum, cps14GStrpneum, cpsl4HStrpneum,
cps19aHStrpneum, cpsl9alStrpneum, c¢psl9aKStrpneum, cpsl19fGStrpneum,
cps23fGStrpneum, dexB, dinF, 1760Strpneu, acyPStrpneu, endAStrpneu,
exo0AStrpneu, exp72, fnlAStrpneu, fniBStrpneu, fnICStrpneu, gctl8Strpneum,
hexB1, hftsHstrpneu, immunofraglStrpneu, immunbfragZStrpneu,
immunofrag3Strpneu, kdtBStrpneu, lysAStrpneu, pcpBStrpneu, pfiCStrpneu, plpA,
prtAl1Strpneu, pspC1Strpneu, pspC2, purRStrpnéu, pyrDAStrpneum,
SP0828Strpneu, SP0O830Strpneu, SP0833Strpneu, SP0837_38Strpneu,
SP0O839Strpneu, ugdStrpneu, unccC, vicXStrepneu, wchA6bStrpneum,
wcidStrpneum, wciK4Strpneum, wcil4Strpneum, wciN6bStrpneum, wciO6b-
Strpneurn, wciP6bStrpneum, wciY18Strpneum, wzdbStrpneum, wze6bStrpneum,

wzy18Strpneum, wzy4Strpneum, wzy6bStrpneum, xpt;

(xvi) Streptococcus agalactiae including gene probes derived from cpsA1Strgal,
cpsB1Strgal, cpsClStrgal, cpsD1Strgal, cpsE1lStrgal, cpsG1Strgal, cpsIStragal,
cpsiStragal, cpsKStragal, cpsMStragal, cpsYStragal, cylBStraga, cylEStraga,
cylFStraga, cylHStraga, cylIStraga, cyllStraga, cylKStraga, 0487Straga,
0488Straga, 0493Straga, 0495Straga, 0498Straga, 0500Straga, 0502Straga,
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0504Straga, folDStraga, neuAlStrgal, neuBl1Strgal, neuC1Strgal, neuDl1Strgal,
recNStraga, ileSStraga;

(xvii) Streptococcus pyogenes including gene probes derived from cyc/Strpyog,
fah_rph_hlo_Strpyog, int, int315.5, oppD, , SpyM3_1351, vicXStrpyog;

(xviii) Streptococcus mutans including gene probes derived from 573Stprmut,
580SStprmut, 581 582SStprmut, 584SStprmut, dItAStrmut, ditBStrmut,
ditCppx1Strmut, ditDStrmut, lichStrbov, lytRStprmut, lytSStprmut, pepQStrrmut,
prICStrmut, recNStprmut, ytgBStrmut;

(xix) Proteus mirabilis including gene probes derived from atfA, atfB, atfC,
ccmPrmil, cyaPrmi, fIfB, fIfD, fIfN, flhD, floA, ftsK, gstB, hemCPrmi, hemDPrmi,
hev, katA, Ippl, menE, mfd, nrpA, nrpB, nrpG, nrpS, nrpT, nrpU, pat, pmfA, pmfC,
pPmIfE, ppaA, rsbA, rsbC, speB, stmA, stmB, terA, umoA, umoB, umoC, ureR, xerC,
ygbA;

(xx) Proteus vulgaris including gene probes derived from envZPrvu, frdC, frdD, lad,

tnaz;

(xxi) Acinetobacter baumanii including gene probes derived from carQO, gacS, dhbA,
dhbB, sid, csuD, csuC, tnp-ACIBA, waaA-ACIBA, csuB, csuA_B, csuA, putl, por,
abc, furACIBA, dec, cysl, trpE, put3, ompA-ACIBA; and/or

(b) virulence gene probes for

(i) Staphylococcus aureus including gene probes derived from bsaE, bsaG, cap5h,
cap5i, cap5j, cap5k, cap8H, cap8I, cap8J], cap8K, I-hld, I-hysA, I-IgGbg, EDIN, eta,
etb, hglA, hglB, hgiC, hla, hib, IukF, lukS, NAG, sak, sea, seb, secl, seg, seh, sel,
setls, set6, set/, set8, sprVv8, tst, I-sdrC, I-sdrD, I-sdrE;

(ii) Escherichia coli including gene probes derived from b1202, eae, eltB, escR,
escT, escU, espB, fes, fteA, hlyA, hlyB, iucA, iucB, iucC, papG, rfbE, shuA, SLTII,
toxA-LTPA, VT2vaB,;

(iii) Staphylococcus epidermidis including gene probes derived from gcaD, hld_orf5,
icaC, icaD, icaR, psm_betaland2, purR, spoVG, yabl;

(iv) Staphylococcus haemolyticus including gene probes der.ived from lipShaemolyt;

(v) Staphylococcus lugdunensis including gene probes derived from fb/Stalugd,
slushABCStalugd;
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(vi) Staphylococcus warneri including gene probes derived from gehAStwar;

(vii) Candida albicans including gene probes derived from CCN1, CDC28, CLN2,
CPH1, CYB1, EFG1, MNT1, RBF1, RBF1, RIM101, RIM8, SEC14, SEC4, TUP1, YPT1,
ZNF1CZF1;

(viii) Enterococcus faecalis including gene probes derived from asal, aspl, cgh,
cylA, cylB, cyll, cyll_cylS, cylM, ace, ef00108, ef00109, ef0011, ef00113, ef0012,
ef0022, ef0031, ef0032, ef0040, ef0058, enlA, esa, esp, gelE, groEL, groES, rti,
sala, salb, seal, sepl, vicK, yycH, yycl, yycJ;

(ix) Enterococcus faecium including gene probes derived from entA _entl, entD,

entR, oep, sagA;

(x) Klebsiella pneumoniae including gene probes derived from cim, aldA, hemly,
pSLO17, pSL0O20, rcsA, rmiC, rmiID, waaG, wbbD, wbbM, wbbN, wbdA, wbdC,
wztKpn, yibD;

(xi) P. aeruginosa including gene probes derived from aprA, aprE, ctx, algB, algN,
algr, ExoS, fpvA, lasRa, lipA, lipH, Orf159, Orf252, pchG, PhzA, PhzB, PLC, picN,
plcR, pvdD, pvdF, pyocinS1, pyocinS1lim, pyocinS2, pys2, rbf303, rhiA, rhiB, rhIR,
TnAP41, toxA;

(xii) Streptococcus pneumoniae including gene probes derived from igaStrpneu,
IytA, nanA, nanBStrpneu, pcpCStrpneu, ply, prtAStrpneu, pspA, SP0834Strpneu,

sphtraStrpneu, wciJStrpneu, wziyStrpneu, wzxStrpneu;

(xiii) Streptococcus agalactiae including gene probes derived from CAMPfactor,
0499Straga, hylStragal, lipStragal;

(xiv) Streptococcus pyogenes including gene probes derived from DNaselIStrpyog,
fba2Strpyog, fhuAStrpyog, fhuB1Strpyog, fhuDStrpyog, fhuGStrpyog, hylA, hylP,
hylp2, oppB, ropB, scpAStrpyog, sloStrpyog, smez- Strpyog, sof, speA,
speB2Strpyog, speCStrpyog, spelStrpyog, srtBStrpyog, srtCStrpyog, srtEStrpyog,
srtFStrpyog, srtGStrpyog, srtIStrpyog, srtKStrpyog, srtRStrpyog, srtTStrpyog,
VicKStrpyog;

(xvi) Streptococcus mutans including gene probes derived from hlyXStrmut,
perMStrmut;
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(xvii) Proteus mirabilis including gene probes derived from flaA, laD, fliA, hpmaA,
hpmB, IpsPrmi, mrpA, mrpB, mrpC, mrpD, mrpE, mrpF, mrpG, mrpH, mrpl, mrpJ,

patA, putA, uca, ureDPrmi, ureEPrmi, urefFPrmi, zapA, zapB, zapD, zapE; and/or
(c) resistance gene probes derived from genes coding for

(i) beta-lactams resistance including gene probes derived from blaIMP-7,
meclSepid, blaOXA-10, blaB, ampcC, blaR, blaOXA-32, bla-CTX-M-22,
pbp2aStrpneu, blaSHV-1, blaOXA-2, blaRShaemolyt, blaIMP-7, mecR, blaOXY,
dacCStrpyog, femA, mecA, blaIShaemolyt, blavim, pbp2b, pbp2primeSepid, pbp2x,
pbp3Saureuc, pbp4, pbp5Efaecium, pbpC, mecl, pbpla, blal, blaTEM-106, blaOXY-
KLOX, ftsWEF, fmhB, cumA, blaPER-1, bla_FOX-3, blaA, psrb, fmhA, mecR1Sepid,
blaZ, blaOXA-1, fox-6, blaPrmi;

(ii) aminoglycosides resistance including gene probes derived from
aacA_aphDStwar, aacCl, aacC2, strB, aadA, aadB, aadD, aacA4, strA, aph-A3,
aacCl, aacA4, aacA-aphD, I-spc, aphA3, ; aacA4ENCL, aac(6p)-Ib7;

(iii) macrolides-lincosamines-streptogramins resistance including gene probes
derived from ermC, linB, satSA, mdrSA, I-linA, ermB, ermA, satA, msrA, mphBM,

mefA, mrx;
(iv) trimethoprim resistance including gene probes derived from dfrA, dfrStrpneu;

(v) chloramphenicol resistance including gene probes derived from cat,

catEfaecium, cmiA5;
(vi) tetracyclines resistance including gene probes derived from tetAlJ, tetL, tetM;

(vii) glycopeptides resistance including gene probes derived from vanH(tn), vanA,
vanHB2, vanR, vanRB2, vanS(tn), vanSB2, vanWB2, ddl, ble, vanXB2, vanY(tn),
vanYB2, vanB, vanZ(tn), vanC-2, vanX(tn);

(viii) multiple target resistance including gene probes derived from acrB, mexB, I-
qgacA, sull, sul, cadBStalugd, mexA, acrR, emeA, acrA, rtn, abcXStrpmut,
qgacEdeltal, elkT-abcA, I-cadA, albA, wzm, msrCb, nov, wzt, wbbl, norA23, mexR,
arr2, mreA, I-cadC, uvrA, , AdeR-ACIBA, adeA-ACIBA, adeB-ACIBA, adeC-ACIBA,
AdeS-ACIBA;

(ix) fungicide resistance, especially C. albicans fungicide resistance, including gene
probes derived from CRD2, CDR1, MET3, FET3, FTR2, MDR1-7, ERG11, SEC20.
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15. The analytical device of any one of claims 1 to 14, wherein

(i) the device comprises the minimal number of species specific gene probes of
group (a) as defined in claim 12 or 14 which is sufficient for species identification,
preferably the device comprises at least 2 different gene probes per target species

of group (a); and/or

(ii) the device comprises the minimal humber of virulence gene probes of group (b)
as defined in claim 12 or 14 which is sufficient for virulence determination,
preferably at least 1 gene probe, more preferably at least 5 different gene probes

per target species of group (b); and/or

(iii) the device comprises the minimal nhumber of resistance gene probes of group
(c) as defined in claim 12 or 14 which is sufficient for determination of resistance,
preferably at least 1 gene probe, more preferably at least 5 different gene probes of
group (c); and/or

(iv) the DNA sequences are selected from the group consisting of SEQ ID NOs 1-
918 and 2842-2908, complementary sequences thereto, addition mutants, deletion

mutants, substitution mutants and homologues thereof.
16. The analytical device of claim 15, wherein

(i) the gene probes of group (a) are selected from SEQ ID NO:SEQ ID NO:1-99,
142-152, 174-199, 209-214, 216-219, 222-229, 231-291, 308-342, 377-393, 399-
431, 449-490, 523-591, 606-639, 645-656, 687-701, 706-749, 776-781, 2843-
2863, 2902 and 2903;

(if) the gene probes of group (b) are selected from SEQ ID NO:100-141, 153-173,
200-208, 215, 220-221, 230, 292-307, 343-376, 394-398, 432-448, 491-522, 592-
605, 640-644, 657-686, 702-705, 750-775 and 782-784; and/or

(iii) the gene probes of group (c) are selected from SEQ ID NO:785-918, 2864-
2875, 2888 and 2907-2908, preferably from SEQ ID NO:785-909, 2864-2875,
2888 and 2907-2908.

17. The analytical device of claim 15 or 16, which

(I) is suitable for identification of Staphylococcus aureus and comprises one or
more or all of the gene probes selected from SEQ ID NO:3-6, 31, 40, 50, 51, 58,
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59, 63, 64, 66-69, 71, 74, 76, 77, 79, 2902, 2903, preferably comprises at least
one of the gene probes represented by SEQ ID NO:71, 68, 4 and 69; and/or

(I1) is suitable for identification of Escherichia coli and comprises one or more or all
of the gene probes selected from SEQ ID NO:142, 144, 145, 148, 150-152, 160,
161 and 170, preferably at least one of the gene probe represented by SEQ ID
NO:145, 160, 161 and 170, and/or

(I11) is suitable for identification of Staphylococcus epidermidis and comprises gene
probes selected from SEQ ID NO:174, 175, 177, 178, 180-182, 185-193, 198 and
199, preferably at least one of the gene probes represented by SEQ ID NO:177,
178 and 190; and/or

(IV) is suitable for identification of Staphylococcus haemolyticus and comprises one
or more or all of the gene probes selected from SEQ ID NO:211, 213 and 214,
preferably at least one of the gene probes represented by SEQ ID NO:211 and 214;

and/or

(V) is suitable for identification of Staphylococcus lugdunensis and comprises one or
more or all of the gene probes selected from SEQ ID NO:216, 217 and 219-221,
preferably at least one of the gene probes represented by SEQ ID NO:216, 219,
220 and 221; and/or

(VI) is suitab-le for identification of Staphylococcus warneri and comprises one or
more or all of the gene probes selected from SEQ ID NO:224-228 and 230,
preferably at least one of the gene probes represented by SEQ ID NO:224, 226,
and 230; and/or

(VII) is suitable for identification of Staphylococcus saprophyticus and comprises
one or more or all of the gene probes selected from SEQ ID NO:222 and 223;

and/or

(VIII) is suitable for identification of Staphylococcus hominis and comprises one or
more or all of the gene probes selected from SEQ ID NO:2096, 194, 229, 211 and
214; and/or

(IX) is suitable for identification of Candida albicans and comprises one or more or
all of the gene probes selected from SEQ ID NO:231-291, preferably at least one of
the gene probes represented by SEQ ID NO:232 and 249; and/or
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(X) is suitable for identification of Enterococcus faecalis and comprises one or more
or all of the gene probes selected from SEQ ID NO:308-310 and 312-342,
preferably at least one of the gene probes represented by SEQ ID NO:308, 310 and
314; and/or

(XI) is suitable for identification of Enterococcus faecium and comprises one or
more or all of the gene probes selected from SEQ ID NO:377-393, preferably at
least one of the gene probes represented by SEQ ID NO:380 and 385; and/or

(XII) is suitable for identification of Klebsiella pneumoniae and comprises one or
more or all of the gene probes selected from SEQ ID NO:399, 401-404, 408-415,
417, 420-423, 425 and 427-431, preferably at least one of the gene probes
represented by SEQ ID NO:401, 410 and 430; and/or

(XIII) is suitable for identification of Klebsiella oxytoca and comprises one or more
or all of the gene probes selected from SEQ ID NO:459 and 466-469, preferably at
least one of the gene probes represented by SEQ ID NO:459, 468 and 469; and/or

(X1IV) is suitable for identification of Pseudomonas aeruginosa and comprises one or
more or all of the gene probes selected from SEQ ID NO:470-485, 487-493 and
505, preferably at least one of the gene probes represented by SEQ ID NO:471,
474, 488 and 505; and/or

(XV) is suitable for identification of Streptococcus pneumoniae and comprises one
or more or all of the gene probes selected from SEQ ID NO:523-591, preferably at
least one of the gene probes represented by SEQ ID NO:558 and 562; and/or

(XVI) is suitable for identification of Streptococcus agalactiae and comprises one or
more or all of the gene probes selected from SEQ ID NO:606-639, preferably at
least one of the gene probes represented by SEQ ID NO:606 and 619; and/or

(XVII) is suitable for identification of Streptococcus pyogenes and comprises one or
more or all of the gene probes selected from SEQ ID NO:645-648, 652, 655-656,
658 and 660, preferably at least one of the gene probes represented by SEQ ID
NO:645, 658 and 660; and/or

(XVIII) is suitable for identification of Streptococcus mutans and comprises one or
more or all of the gene probes selected from SEQ ID NO:687-701, preferably at
least one of the gene probes represented by SEQ ID NO:687, 691 and 692; and/or
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(XIX) is suitable for identification of Proteus mirabilis and comprises one or more or
all of the gene probes selected from SEQ ID NO:706-710, 712-742 and 744-749,
preferably at least one of the gene probes represented by SEQ ID NO:721, 725 and
735; and/or

(XX) is suitable for identification of Proteus vulgaris and comprises one or more or
all of the gene probes selected from SEQ ID NO:776-778 and 780-781, preferably
at least one of the gene probes represented by SEQ ID NO:776, 777 and 781;
and/or

(XXI) is suitable for identification of Acinetobacter baumannii and comprises one or
more or all of the gene probes selected from SEQ ID NO:2843-2863, preferably at
least one of the gene probes represented by SEQ ID NO:2858 and 2863.

18. The analytical device of claim 17, which further comprises
(I) for the characterisation of Staphylococcus aureus: one or more or all
of the gene probes of group (b) selected from SEQ ID NO:100-141, and/or

of the gene probes of group (c) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(IT) for the characterisation of Escherichia coli: one or more or all
of the gene probes of group (b) selected from SEQ ID NO:153-173, and/or

of the gene probes of group (c¢) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(IIT1) for the characterisation of Staphylococcus epidermidis: one or more or all
of the gene probes of group (b) selected from SEQ ID NO:200-208, and/or

of the gene probes of group (c) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(IV) for the characterisation of Staphylococcus haemolyticus: one or more or all
of the gene probe of group (b) represented by SEQ ID NO:215, and/or

of the gene probes of group (c) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(V) for the characterisation of Staphylococcus lugdunensis: one or more or all
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of the gene probes of group (b) selected from SEQ ID NO:220-221, and/or

of the gene probes of group (c) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(VI) for the characterisation of Staphylococcus warneri: one or more or all
of the gene probe of group (b) represented by SEQ ID NO:230, and/or

of the gene probes of group (c) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(VII) for the characterisation of Staphylococcus saprophyticus: one or more or all

of the gene probe of group (c) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(VIII) for the characterisation of Staphylococcus hominis: one or more or all

of the gene probe of group (c) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(IX) for the characterisation of Candida albicans: one or more or all

of the gene probes of group (b) selected from SEQ ID NO:292-307, and/or
of the gene probes of group (c) selected from SEQ ID NO:910-918; and/or
(X) for the characterisation of Enterococcus faecalis: one or more or all

of the gene probes of group (b) selected from SEQ ID NO:343-376, and/or

of the gene probes of group (c¢) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(XI) for the characterisation of Enterococcus faecium: one or more or all
of the gene probes of group (b) selected from SEQ ID NO:394-398, and/or

of the gene probes of group (¢) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(XII) for the characterisation of Klebsiella pneumonia: one or more or all
of the gene probes of group (b) selected from SEQ ID NO:432-448, and/or

of the gene probes of group (c) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or
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(XIII) for the characterisation of Klebsiella oxytoca.: one or more or all

of the gene probes of group (c) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(X1V) for the characterisation of Pseudomonas aeruginosa: one or more or all
of the gene probes of group (b) selected from SEQ ID NO:491-522, and/or

of the gene probes of group (c) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(XV) for the characterisation of Streptococcus pneumoniae: one or more or all
of the gene probes of group (b) selected from SEQ ID NO:592-605, and/or

of the gene probes of group (c¢) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(XVI) for the characterisation of Streptococcus agalactiae: one or more or all
of the gene probes of group (b) selected from SEQ ID NO:640-644, and/or

of the gene probes of group (c) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(XVII) for the characterisation of Streptococcus pyogenes: one or more or all
of the gene probes of group (b) selected from SEQ ID NO:657-686, and/or

of the gene probes of group (c) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(XVIII) for the characterisation of Streptococcus viridans: one or more or all
of the gene probes of group (b) selected from SEQ ID NO:702-705, and/or

of the gene probes of group (c) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(XIX) for the characterisation of Proteus mirabilis: one or more or all
of the gene probes of group (b) selected from SEQ ID NO:750-775, and/or

of the gene probes of group (c) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908; and/or

(XX) for the characterisation of Proteus vulgaris: one or more or all
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of the gene probes of group (b) selected from SEQ ID NO:782-784, and/or

of the gene probes of group (c) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908.

(XXI) for the characterisation of Acinetobacter baurmannii: one or more or all

of the gene probes of group (c) selected from SEQ ID NO:785-909, 2864-2875,
2888, 2907-2908.

19. Use of the analytical device of any one of claims 1-18 for in vitro identification
and characterisation of microorganisms in a sample or in a clinical specimen,
preferably for the diagnosis of a clinical condition, more preferably for the diagnosis

of bacteremia, fungemia or sepsis.

20. Use of the analytical device of any one of claims 1-18 for in vitro differentiation
of a plurality of different microbial strains contained in one sample and/or for
species-specific identification of one or more microbial strain contained in a mixture

of a plurality of microorganisms.

21. An in vitro method for identification and characterisation of microorganisms in a

sample or in a clinical specimen comprising

(a) isolating the total DNA from the sample or clinical specimen and labelling the

DNA with a reporter molecule;

(b) applying the DNA thus obtained to the analytical device of anyone of claims 1-
18 and hybridising the DNA with the gene probes of the analytical device; and

(c) detecting DNA bound to the analytical device by determination of the amount of

the reporter molecules bound to the device.

22. The method of claim 21,

(i) which is a method for diagnosis of bacteremia, fungemia or sepsis; and/or
(ii) wherein the clinical specimen is a positive blood culture; and/or

(iii) wherein the ratio of microbial DNA to total DNA isolated from said sample or

clinical specimen is less than 100 %, preferably from 1% to 99%; and/or
(iv) wherein the reporter molecule is a fluorochrome; and/or

(v) wherein the determination of the amount of reporter molecules bound to the

device is achieved by visualization of the reporter molecule; and/or
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(vi) wherein the DNA isolated in step (a) is labelled and applied to the analytical

device without prior amplification, preferably is labelled by random priming; and/or

(vii) wherein the DNA isolated in step (a) is fragmented before the labelling

reaction.

23. The method of claim 21 or 22, wherein the analytical device is a DNA
microarray and the detection is preferably performed using a DNA microarray

reader.

24. The method of claim 21 or 22, wherein the analytical device is a DNA coated
bead or a set of DNA coated beads, and the application and/or detection step is

preferably performed in a microfluidic device.

25. A kit for detection of microorgamisms in a sample or clinical specimen

comprising the analytical device of any one of claims 1 to 18.
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1/763

SEQUENCE LISTING

<110> Universitidt zu Koln

<120>

<130> 062148wo/JH/PCH

<150> EP 05108025.6

<151> 2005-09-29

<160> 3042

<170> PatentIn version 3.3
<210> 1

<211> 220

<212> DNA

<213> Staphylococcus aureus
<400> 1

taaattgttt agattacaat cagaggacgc
tgcaatggaa ggcgtaacgg atgatgttaa
tgacccagaa tatggtaaag gtgttgcaaa
tcttgaaact gaaaatgatg aaacatacga
<210> 2

<211> 543

<212> DNA

<213> Staphylococcus aureus
<400> 2

cgtgtttggg ttaaattcca ttttagaacg
gaagctgctg aaattatagc tacagatcgt
attgaaaaag gtgattatcc aaaatggaca
gctaaaaacc ataaagataa tccatttgat
cctctaattg aagttggaga gtttgaatta
gttgaacaag ctgcgtttgc accaactaat
aaaatgctgc aagggcgttt attctcatat
aatcattggc agattcctgt aaaccaacct
tttagtagag atggtcaaat gcgcgtagtt

tat

taaagaaaga
acgacgtcat
agcattaggt

aaactttgaa

caacaaggta
gattcatctc
atgtatattc
ttaacaaaag
aatagaaatc
attattccag
ggcgatgcgce
aaaggtgttg

gacaataacc

atttttacaa
attcgtcatt

attgatataa

ttgaaaactt
aacgcgattt
aagtaatgac
tatggtatca
cagataatta
gattagattt
aaagatatcg
gtattgaaaa

aaggtggagg

analytical device for rapid identification of pathogens

atacagcaaa
gttacaaagc

attctattga

aactgatgaa
attcgaagcc
tgaggaacaa
cgatgagtat
ctttacggat
ttcteccagac
attaggagtt
tatttgtcct

aacacaccat

PCT/EP2006/010132

60
120
180

220

60
120
180
240
300
360
420
480
540

543



WO 2007/039319

<210> 3

<211> 701
<212> DNA
<213>

<400> 3
aaaagazaaa

gttaatcggt
gcaatctgat
acctaaaaca
cgaaacgagt
tgcaactacg
taatacaccg
aagtaatgaa
ttctacaaat
aaacaatgaa
ggttaataca
accggcagct
<210> 4

<211> 700
<212> DNA
<213>

<400> 4
tagcatagca

accacaaacg
acgtagttta
aaatgataaa
aagtggtaac
ttattttaca
ttcaaataat
agcaacatat

taaagaaaat

Staphylococcus

cacgcaattc
tttggactac
agcgcaagta
gacgacacaa
gtggcgcaaa
gaagaaacgc
gcaacaactc
acgactttta
gcggaaaatg
tcagctccac
agtgcgecta

ggcacagata

Staphylococcus

acaaacagtg
atttccaatg
gctgttgctg
gttacggcaa
acatttatgg
gcgaagttac
acgatgccaa
gatatcttga

attaacggac

aureus

ggaaaaaatc
tcagcagtaa
acgaaagcaa
acgtgagtga
atccagcaca
cggtaactgg
aatcaagcaa
atgatactaa
tttcaacaac
agagtacaga
gaatgagagc

ttacgaatca

aureus

agcttaaaaa
cgcaaggaac
aaccggtagt
gtaatttcaa
cggcaaattt
cagatagttt
ttgcagacat
ctaagacgta

aattttcatt

2/763

gattggcgtg
agaagcagat
aagtaatgat
tactaaaaca
acaggaaacg
tgaagctact
tacaaatgcg
tacagtatca
gcaagatact
tgcaagtaat
atttagttta

gttgacgaat

ttctcaaaca
tagtaaacca
aaatgctgct
gttagaaaag
tacagtgaca
aactggtaat
taaaagtacg
tacatttgtc

acctttattt

gcttcagtgc
gcaagtgaaa
tcaagtagcg
tcgtcaaaca
acacaatcat
actacgacaa
gaggaattag
tctgtaaatt
tcaactgaag
aaagatgtag
gcggcagtag

g

ttagatttac
agtgttagaa
gatgctaaag
actacatttg
gataaagtga
ggagacgtgg
aatggcgatg
tttacagatt

acagaccgag

ttgtaggtac
atagtgttac
ttagtgctgce
ctaataatgg
catcaacaaa
cgaatcaagc
tgaatcaaac
cacctcaaaa
caacaccttc
ttaatcaagc

ctgcagatgc

cacaatcatc
cgagagctgt
gtacaaatgt
accctaatca
aatcagggga
attattctaa
ttgtagctaa
atgtaaataa

caaaggcacc

PCT/EP2006/010132

60
120
180
240
300
360
420
480
540
600
660

701

60
120
180
240
300
360
420
480

540



WO 2007/039319

taaatcagga
tacttataac
ttctcaaatt
<210> 5

<211> 635
<212> DNA

<213>

<400> 5
aacaaagcag

agtaaatatg
tctcaattta
aaagatgcaa
agaaaaaaag
ccaacctcta
atgagggaat
gatgttgaaa
gagaaggcta
tttgttaggg
gttttaggtg
<210> 6

<211> 532
<212> DNA

<213>

<400> ©
ctaggcgcat

gtaacaaagg
atttcagact
ttggatattt
ttgatgacaa
gaggaataca

aaactgaaaa

acatatgatg
tatagttcgce

attggtgtag

Staphylococcus

atgcgatagt
ggacattaat
tcaatgcatt
aagataaatt
tgcagtatga
aaggcttaaa
ataatgagtt
aaatagaaaa
cttctagagt
atacacaaca

atgaggataa

Staphylococcus

tagcagttgc
attatagcaa
ggtatttaaa
tagagacata
gaattttagg
aaaaattata

cattcgatca

3/763

cgaatattaa tattgcggat gaaatgttta ataataaaat

caattgcagg aattgataaa ccaaatggcg cgaacatttc

atacagcttce

aureus

aacaaaggat
ttcagactgg
ggatatttta
gatgacaaga
ggaatacaaa
actgaaaaca
aacagaatca
tcaacatcat
tgatgattta
taaaactgag

accgcategt

aureus

atctagctta
agagtcaaga
agggagatta
tcattatggc
ggaagaccaa
ccaaaaatat

atatacaata

aggtcaaaac

tatagcaaag
tatttaaaag
gagacatatc
attttagggg
aaattatacc
ttcgatcaat
ttaaaaagtg
gatttgaaac
gcaaataaag
gcattagagt

atttc

tttacatggg
gtgaatgaga
actagtctag
gaaaaagadt
taccttttag
aaagaagaga

gaagatttaa

agtcaagagt
ggagattaac
attatggcga
aagaccaata
aaaaatataa
atacaataga
ctgtaaaaga
catttactga
catatagtgt

taaaagcgaa

ataacaaagc
acagtaaata
aatctcaatt
ataaagatgc
aaagaaaaaa
atccaacctc

ctatgaggga

gaatgagaac
tagtctagaa
aaaagagtat
ccttttagaa
agaagagaat
agatttaact
ctttgagaaa
tgaaatggaa
ttattttgca

agtagattta

agatgcgata
tgggacatta
tatcaatgca
aaaagataaa
agtgcagtat
taaaggctta

atataatgag

PCT/EP2006/010132

600
660

700

60
120
180
240
300
360
420
480
540
600

635

60
120
180
240
300
360

420



WO 2007/039319

4/763

ttaacagaat cattaaaaag tgctgtaaaa gactttgaga aagatgttga aaaaatagaa

aatcaacatc

<210> 7

<211> 268
<212> DNA
<213>

<400> 7
aatgctgcta

aatgaatgga
gaagttattg
aaacttctta
aattcaatca
<210> 8

<211> 321
<212> DNA

<213>

<400> 8
aaagtaaaga

aattgtttac
tatgaaatgt
tcgctctaga
tattctttaa
aatgcttgaa
<210> 8

<211> 350
<212> DNA

<213>

<400> 9
aagaatttaa

ggagccttag
catggtgcecgt
gccgtttcag

ataggctata

atgatttgaa

Staphylococcus

acctgcgtga
agaatgcaca
caggatggac
gtctagaaga

gtaaagcggt

Staphylococcus

gtagactaag
tatactttga
tcccttcaaa
cattacattt
ttaaatcttc

ttttattagg

Staphylococcus

aatggttagg
ttaccaaaac
tgattccaga
ctttgtcttt

ttaaagaaat

accatttact gatgaaatgg aagagaaggc ta

aureus

taaacaaaca
aaatggcatg
aggtatccca
tacattacat

tagacgtg

daureus

cagtctgctc
gcggaaatat
gtagacattg
agtacatatg
aagtgccatt

t

aureus

tgtcgtagea
cggatcagcet
attctttcct
attaatggtc

taaaccttta

aaacttgaaa
tcaacttcat
ttaactaaaa

gagagagtta

tttttgtatg
gattgaatga
aaaggaacat
ttgtttctaa

tttaaattac

acgttaatga
gatggttgtg
attgatacga
ttatggttag

tcaatcatta

agcaatatga
tgtcagaaga
tcaatgaaac

ttgggcaaaa

agtaaaccga
agctagttga
ttcaatcctt
tgctcattaa

tatatttaaa

tgacatttgt
gttecttettg
ttattgagtt
ttatcactgc

gtgttggatt

agaagctaaa
agatattgct
agaatctgaa

agatgctgtt

ggtgtcaata
accgtaacta
tgtttgtaag
tggtattgat

ttggaatccc

acaacttggt
gccactatgt
aagtcataga
atggaaacat

cttattattg

PCT/EP2006/010132

480

532

60

. 120
180
240

268

60
120
180
240
300

321

60
120
180
240

300



WO 2007/039319

caagcattaa tcggagctgc

<210> 10

<211> 357

<212> DNA

<213> Staphylococcus
<400> 10

aacgtcccat accattaatt

aaatctttgt gtattgaagg

cactgaagaa gaatggtggt

taacaccatc tgctgctttt

ccttgattcc cattgtagtt

aaattcctac atatttccag

<210>
<211>
<212>
<213>

11

336

DNA
Staphylococcus

<400> 11
acagagcagc aaaagcgtta

gtccaactga
aatatccgac
aaggtgaact
aaacagctga
cgaagtttga
<210>
<211>

<212>
<213>

12
340
DNA

<400> 12

agctacggta
attacctgtt
tgttatcgaa
agtatttaat

aaatggtcaa

Staphylococcus

5/763

tgctgttatt tggcaacaaa acgattacgt

aureus

ttagaaatta
ataccgataa
tgcttaggat
aataataagt
ttaagcaaga

cgaatatttt

aureus

gtaaaccgtt

gcagttacaa

agaatcctaa
tcgctgaaat
cgatatattg
agttaaaacc
taaatgcaaa

tcctgtctga

tcccaagtgce

gtattcaaat

catatggtga ttttacattc
ttggattttt aggtaagcga
tgttaatctt ttcttctgat

taattagttt tattatttac

ggcgttgaaa gaccaggcgc
ggtcaaagtg taagtttagg
ttcgatgacg gtattcgtac

tggttcattc aaggte

aureus

ttcttaattg ctttaattge
agttacattt ataatggcgt
aaacataatc tgtttgacca

gtcgtatgge aagttttatt

aacattaatg
aaatacgata
aataccaccg
gtttgaaata
gataagctga

gctaaataga

gacgatttac
tacacaagaa
aagattatct
atacttaaaa

atatcacact

attattacca
agttacagca
aaagtattta

gataatgttt

attaaaggta
ggtaataata
aatacaaagt
ccaccaataa
attgcaagta

agacgcaa

aacacatatg
atcttagatc
actacagatg
aatgaccaaa

ggtgataaag

gtcattatac
tttatgattg
agtgttcaat

tattatcatt

PCT/EP2006/010132

350

60
120
180
240
300

357

60
120
180
240
300

336

60
120
180

240



WO 2007/039319

caaaaccaaa aaataattca
cattagcact tgtgaaagtg
<210> 13

<211> 210

<212> DNA

<213> Staphylococcus
<400> 13

aaatttatta gcagaagtag
ttttgaagaa ggtattattyg
taaacttgat atcgaagtat
taaaatcgtt gaagcattag
<210> 14

<211> 262

<212> DNA

<213> Staphylococcus
<400> 14

tttaggcgaa aatatcggtg
taaaactgct ttagaaggtc
aaaagtgatt caagaattat
agcacaaggt gcaaatgctg
agaagtaaaa gacgacgaca
<210> 15

<211> 224

<212> DNA

<213> Staphylococcus
<400> 15

ggtcttatcg ttgcagctat
ccactgttta ctggacgaat
atcgcattat ttggtggtat
ttattaagta aaattggtga
<210> 16

<211> 435

<212> DNA

<213> Staphylococcus

6/763

ttttcaaaat ttgtaactgt aatggtttta tcaatattgc

ttacaaagta

aureus

cagaaaatga
attctttcca
ctattatgga

aagagttacg

aureus

aagaagataa
aagatataga
cagcaaaagt
gtcaaaacaa

aa

aureus

cactatttca
tgtagataaa
ctttgttatc

aaagattatt

aureus

catggttagg

tattgtaaaa gaaaatccag acgtagaaat

aacagttgga ttattattag agattcaaaa

ctttgataga gatgagtggg caacaccaaa

aaaatctgct
agatattaaa
atatgagcaa

cgatagtact

tcactaggga
ttttccgtga
aatgctttat

tatgcgatac

gaagagaaaa
tctaaaaaag
gcggctcaac

gtagaagatg

gcttaagtgg
gccatatcaa
taagcggatt

gctc

aagacgctct
aagaacttga
agcaacaaca

ctgaatttaa

actattagtg
ttggaatcta

aggtttatat

PCT/EP2006/010132

300

340

60
120
180

210

60
120
180
240

262

60
120
180

224



WO 2007/039319

<400> 16
tcaggtgaaa

atgcgattag
gagttaggtg
tttggatcag
gatcaagaaa
tactttgaag
gaaggtttga
ttatttggtg
<210>
<211>

<212>
<213>

17
426
DNA

<400> 17

tagtcaccat
tacagcatgt
taatttacac
ctttaacgtt
gggcttaaca
tacagcggta
accatgttat

daagagg

<210>
<211>
<212>
<213>

18
339

<400> 18
cgaatgatgc

cggatttaac
gaacagaagg

aatcattatt

DNA
Staphylococcus

tgttagaatc
gtattatttc
taatgatttc
atggttttaa
acccagaatt
gggcacaaaa
aaattgcttt

actta

Staphylococcus

gaagttgccc
gataatatcc
gcaacattta
tcattattca
gaaacagctt
tgtaacccat

attgcatgga

aatcagacga
gccaaggcaa
tcaaaaacgt

agaaaaagga

agcattaata
aacaccaggt
agcctctcat
actatcagat
accaagacca
atatttgagce

agatggcgca

aureus

ctggtcaaca
aaacatttaa
tgcctaaacc
aaggtaaaga
accaattcac
tagtaaactc

gcggtaaaaa

aureus

aatatggctg
atacgttact
ctgttctcac

tttaatatca

7/763

gctggtttga
gttgcatatt
aatccagttg
gaacaagaaa
gttggcaatg
tatttaaaat

aatggttcaa

tgaaattgac
attggttgtt
attatttggt
aaatgcattc
agctggtgta
atacaaacgt

ccgttcaccg

tcttctctat
atgaaacaca
tcaatgattt

aagggattaa

tttcaattgg
taacacgcga
cagataatgg
atgaaattga
atattgtaca
caacagtaga

catcatcact

tttaaatatg
aaaacaatcg
gtgaatggta
tttgatccga
cttaaaaacg
ttagttecctg

ttaatccgtg

gagtgtagta
tgaactcatc
ggaaagatta

acaaatcatt

tgcagaagtg
tatgggtgca
tattaaattc
agcattattg
ttattcagat
tgttaacttt

agcgceccatte

cagatgctgt
cacgtaaaca
gcggtatgea
atactgaaat
cacgtggatt
gttatgaagc

taccatcttc

agtaagttaa
aaacctgaaa
ctagaaatta

tatgactcac

PCT/EP2006/010132

60
120
180
240
300
360
420

435

60
120
180
240
300
360
420

426

60
120
180

240



WO 2007/039319

aagagcattt

aaaagcctat

<210>
<211>
<212>
<213>

19
390
DNA

<400> 19
ttgaatcacc
aaacgtatgc
gaattgattc
gagttcacag
actgatatag
cgtcatattc
attaaaaaga
<210>
<211>

<212>
<213>

20
415
DNA

<400> 290

aaatccatcg
ctggtttagt
atgacacaat
aagagtctgc
aagagcgtca
atgaaggaaa
aggtagacgt
<210>
<211>

<212>
<213>

21
206
DNA

<400> 21
gtatgcaatt

ttgctgaatt

aacaacagat

tggagaaact

Staphylococcus

aaattgaggt
atatcgttga
gtagctctaa
aagaacaggc
ttgcgcttga
ttgataacca

aattcaaatc

Staphylococcus

agatggtaat
gaaaaaaggt
ttttaaagca
gttcttattg
agagcattac
agaagttttg

agctttccaa

Staphylococcus

tgatecgtggt

agaacgccca

8/763

gaacaagaga taagaaaaaa gatgattgta gatgccacgc

ttgccaataa

aureus

tgttgcaaat
aggtttgatt
aaacaagcgt
tgaagcaatt
aggtgaacat
tgatgcatta

tgaacgactg

aureus

atatatcatc
aaaactaaga
tctacatcat
aaaaatttaa
cattatgaag
catgacgtgg

tataatgatc

aureus

atcgtggtg

agaacgaagt
aaagcgttgt
gacgctaaag
gtaatgttac
aaagaacttg

ttgaatgtca

aaagﬁtttaa
aaacaggtac
ttaattttga
aaataacgct
aaggaatcaa
ctacattttc

aatattcaga

ttgaattaga
caattttaga
aaaaccttat
agttatatcg
aagcattaat

taaaagaaga

aaacggtggt
caaagtaaca
tgttttaagc
taatgattta
agagtttgtt
aggtgaagca

aagtatttta

taatgcagaa
taaagtaatc
cgaagtatac
tttaacaaac
caaacaatta

attgaatgaa

tcgccatctt
tttaaacctg
gaacgactac
cgcagtggta
agttatgtca
aatggtatag

agttt

tatcaatcac cgtatatggt tactgattca gataaaatgg

tacattttag taacagataa gaaaatctcg tctttccaag

PCT/EP2006/010132

300

339

60
120
180
240
300
360

390

60
120
180
240
300
360

415

60

120



WO 2007/039319

atatcttacc

atgaagttga

<210>
<211>
<212>
<213>

22
380

<400> 22
tctatttaat

ttcatttaat
gaacacgaca
gcgtceccagtt
taaaacaata
tccaattggt
taaagagtgc
<210>
<211>

<212>
<213>

23
496
DNA

<400> 23

tgtcatatta
aggtcgttac
taaagcaatg
ttctggttta
atttttctta
ggcaattact
tgtgtcttat
agctatcatt
tggaattact
<210>
<211>

<212>
<213>

24
619
DNA

DNA
Staphylococcus

tttattagaa

aggcgatgca

ttatttatga
accagatatg
cggtcccecctt
cctactgcaa
ccacttttag
tttagcatga

taacatacat

Staphylococcus

tcaacatgta
tatattcaac
tcagaagtaa
gattcaatcg
gcgcaaagca
tttgcaaaaa
gctgcggtceg
attggtgcag

gatatt

Staphylococcus

9/763

caagtggttc aatctaatcg tccaatctta attgtagctg

ttaaca

aureus

attaagttct
tttcattatce
ctttcacttc
cgataacgce
ttgtttgttce

ttgttcctcce

aureus

atcgaactga
gatttctagc
aagtggggga
tacttggaga
caggtacgac
gagcacataa
agttggcgaa

gggaaatgag

aureus

gtattattca
tcgtttaact
aggagtcact
ttcgtttgat
ttgttctttt

ttaaaaaacc

agtatatgct
tcgtgcattt
cgaagcagta
aactcaaatt
aggaacaatt
tgaaacagat
azaagtattt

tgaattatca

ataactgcta
tctgtaccag
cttgtaccat
ttttctttag
ttctcaataa

taaagtttag

gttgttgatc
ggatttgaag
gaacatttat
ttaggtcaaa
tttaatcatc
atagctgata
ggcaaattga

ctattaaatc

aaatatcttc
catattgttg
catttaatag
cactatcagt
tcacacgatt

cacttaacat

aaattcacac
tagatgatat
tgecgtgtcac
taagagatgc
tatttaaaca
atgctgtaag
aaagtaagca

ttcttggtte

PCT/EP2006/010132

180

206

60
120
180
240
300
360

380

60
120
180
240
300
360
420
480

496



WO 2007/039319

<400> 24
aaaatgatca

cgttcgeaac
cagccggagt
gcaattttat
aaatcgggta
ctttctcaaa
acagaagaaa
tcatatatga
agagatgaag
gtaacagctc
gcattaaatg
25

578
DNA

<210>
<211>
<212>
<213>

<400> 25
aatgggatta

ttatacagat
tagatatgaa
tgcgctagtt
attaaaacac
tactgaagca
tgacaaacgt
ttattatgaa
tcaaataccg
aaaaggttta
<210>
<211>

<212>
<213>

26
382
DNA

aaggtgaaga
cagaatatcg
tgtgcgctta
acaaagatat
ttggtccagt
tagaccccga
agttaaatgt
ttgaaggcgg
caacatggtt
aagtcgaagce

tcgaggatt

Staphylococcus

ttagttatgg
attagacatg
tttataggtg
tcagcattaa
atttcaccat
atcacggtag
gctgatgaag
caacctaaat
gaagaggaac

atcgaaaaga

Staphylococcus

aacatcacat
aaaattgaaa
tgtaacacat
tatgacacca
gattcataat
acgagatgta
gccgctaata
accatcgaaa
tgctttaatg

aggtgccgaa

aureus

cttatggcac
gtaaacgtcc
gtttatcacc
ataaagcata
ttatcgaaga
tactagcacc
aagctgcaaa
ttattgaata
ataaagacac

ataatgatcc

aureus

10/763

acacctgttt
gaaaaatatt
ttaccagttg
ttaaagccaa
ccaatcaaaa
ccatatgtat
ggatttactg
aattacaatt
aatcatttag

ttgattcaaa

accttataaa
atctgaagaa
attagcaggt
tgcagatgtt
tgcggttgaa
acattattct
atatggtatt
ttggacgaat
ggtattagtt

atatccac

ggtttatgcg
cactattcga
ataattatca
ttggtgtcga
caattcaaga
tagatacaat
gggcaccatt
ttacaaaagc
ttgatgtatec

ttttcgattc

gaaagtgaca
gaacttcaag
acaacagatg
gaatttaaac
caaatgcaca
tcattttcag
caacttacac
aaagtcaacg

gtttcggecac

acaagctggce
tattacacat
tacagatgca
tgtagaaatt
tgttgagaaa
taaactttta
tacattagcg
gatgatgtat
tgttaaatat

atgggtaggt

tagagccata
atttgaaaga
accaggctga
tatacttagg
atgatggcat
taggatcata
atgtgaaaca
aaacattagc

atagtttgcc

PCT/EP2006/010132

60
120
180
240
300
360
420
480
540
600

619

60
120
180
240
300
360
420
480
540

578



WO 2007/039319

<400> 26
atgagatata

gtaaatagtc
ggtaaaggtt
tgggggcceac
attgataaag
gttattgacc
acattggata
<210>
<211>

<21z2>
<213>

27

DNA
<400> 27

aaacagcaag
aagattcaat
ggtagaaaaa
acaaatacga
ggatcaatta
ccacttggta
ggtgacattt
ttaatagagc
agtacgtttc
aaggatgaga
caattcaaac
aaaaataaag
aagcaatata
acaacaccgc
aaaacgatgg
gaaaatactt

gcatgtactt

1099

cgaaatcaga
cagtacgecge
caaaaattta
ttattttagg
gtacaagttt
gagtaccttc

ctttaagatt

Staphylococcus

atcctaatat
cgtatcgtaa
cgattatgac
ctggacaatc
tgggaattce
aattaagagc
ctgttggtge
ctttaatggg
ctaattttaa
aaaataagcg
aatttaagca
gtgtgacaat
aaattgttta
atcaagtctt
atagtacgac
atgatggtac

ggacatcgaa

agaagcaatg
atttaaatca
tgatatcgat
acatagagac
tggtgcatca
aatagaaaaa

ag

aureus

tgatgtaacc
agatggttat
agaattagcg
atatattttt
gacagatatc
aggattagat
atttttcaga
tggtatttat
agaaaaagaa
tctgaaacaa
tggtttaagt
acgctacaat
cagtaatcaa
tttgaattgg
tgttgcaact
tggcttcgtg

aaaatggcca

11/763

aaggttgctg
gtagatacac
ggtaacgagt
cctcaagtta

acattacttg

gtgcgtatgg

atctttgaag
atgattgaac
aaagatattg
gcgaaaaaca
aaaccgtttg
ttaatcaaaa
gcaagattag
ggtaccgata
gaggcattcg
agacaattat
tcatttattg
acgtcagtgg
caagaagatg
ttcggacaag
gttgtattgg
attgcgagaa

tttactacac

aaactttaat
cagcaatttt
atatcgacta
ttagtcattt
aaaataaatt

tgtcatctgg

catcgaatcg
tagggcctga
gattagaaca
aattgtatcc
tgacaactaa
agcctataca
gtaatgaggt
ttgataaatt
gaagtctgat
atcctggcge
aagcattaga
atgatattat
tattcgatgg
atccagcatt
catttgatga
cgagtgatac

cagaaggtaa

gcctggtggt
tatggatcac
tgtactaagt
acatgaagca
ggcgcagctce

tacagaagct

tccgggggga

atcttattta
agatattgtt
tattccaggt
attaatttca
aatgcaagat
acttgagaat
aagtttgatg
aaaaggtatg
accaaaagga
acaagatgtg
tacatctcaa
ggtattagtg
tgattacttt
aaaagatatt
agacattacc

ggttttgatt

PCT/EP2006/010132

60
120
180
240
300
360

382

60
120
180
240
300
360
420
480
540
600
660
720
780
840
9S00
960

1020



WO 2007/039319

cgtgcgtatg

gtatcgattg

<210>
<211>
<212>
<213>

28
629
DNA

<400> 28

attaacaaaa
atgataggtt
gaagagatac
ccactaaaag
ataagaattg
aaagagttcg
ttaacagttg
gttggtgaca
aaaatgaatc
ttaagagaag
tcgtcacaag
<210>
<211>

<212>
<213>

29
265
DNA

<400> 29
aaagacgcat
tttgtatcga
ttagtattat
gtaggaacga
gttaactctt
<210>
<211>

<212>
<213>

30
278
DNA

taggtaaacc

tacgtagag

Staphylococcus

ttgatttacc
tagaccaaga
tagagaaaat
cgttaatatt
tagacggtgt
aagtaacaga
gtgatgttgg
ccatcacatt
caatggtata
cattagaaaa

cattaggttt

Staphylococcus

caaaaccagc
aaataattga
tatttgtatt
cactaacaaa

taggtgtcat

Staphylococcus

12/763

aggtgatact gtggttgatg atcatacaga taatgaatta

auvreus

tgctgcagaa
cgatgttgtt
agttgaagtt
tgattctgag
tgttaaagcc
agttggaatt
ttatattatt
agctagtaga
ttgcggactg
attacaattg

tggttatag

aureus

acactttttt
atcatttatg
attatgtact
taacattggce

tagcc

aureus

cctgaacgcg
ttagcaagtg
gtgccagctc
tatgatccat
ggagataaaa
aatacaccta
gcaagtatta
cctgcatcag
ttcccaatag

aatgatgcat

caccaagtca
ccaattccta
ggtgctgtta

ttactcttcg

tgaaacaaga
ctaaatctaa
cagatggcga
atagaggggt
ttcgaatgat
agcagcttcc
aaaatgttga
aaccattgca
ataacaaaaa

cattagaatt

ttgtaattgc
tgcctggatce
agttaggcga

taccagccgg

aattgaagat
cattggaatt
cccagaagca
aatttcatcg
ggcgactggt
agttgatgaa
tgattctagg
aggttataag
ttataatgat

tgagcctgaa

tttagtactc
agtaatcggt
agtcgaaaaa

tatctcagtt

PCT/EP2006/010132

1080

1099

60
120
180
240
300
360
420
480
540
600

629

60
120
180
240

265



WO 2007/039319

<400> 30
gattaaccac

tttcttageg
tgtcagtatg
caaaataggt
tcecgttatat
<210>
<211>

<212>
<213>

31
388
DNA

<400> 31

cgacaaacac
gtacttatta
atcaagcaat
cgcattattt
atgtgaatcc
atattaatca
gtaacaacaa
<210>
<211>

<212>
<213>

32
203
DNA

<400> 32

gttatcgtat
cgtggacatg
cagcgtttaa

ggtggcggta

<210>
<211>
<212>
<213>

33

DNA

<400> 33
cgtaagggaa

1434

ttagcactaa
accatattat
gtatttggtyg
ggagacatta

aaaaagcgtg

Staphylococcus

ccaacaagca
tacaattgat
gtttgataat
ttataactgt
agcaatagca
atatggttat

ccaagegtat

Staphylococcus

taactggtga
gtggttatgt
ttcgtattat

atgtactaaa

Staphylococcus

gtagttatca

13/763

atacacctta cttcggaata ctgttatcecg ttataccatt

ttgaaaaaac taatcgtttc ttcttattcg caccgctatt

tggccttect ctatttaaca ggcattcegt ataagactta

tttacttctt cttagaaccg gcaacaatct gttttgcgat

aagtgcttgt taaacatt

aureus

catacacaaa tgtcaacaca atcacaagac gtatcttatg

tctaatgggg attatcatca cacacctgat ggtaactgga

aaagaatata gctatacatt cgtagatgct caaggacata

tatccaaaaa atgcaaatgc caatggaagc ggccaaacat

ggagataaca atgactacac agcgagtcaa agccaacagc

caatcaaatg taggtccaga cgcgagctat tattcacata

aacagcca

aureus

aggtgattta gcattctgtt ctggtggtga ccagaagaaa
aggtgaagac caaatccctc gcttaaatgt attagattta
tccaaaaccg gttatcgcga tggtaaaagg ttatgctgta

tgt

aureus

gtccgggate acgctcaacg ccacttgcac ttgecatttga

PCT/EP2006/010132

60
120
180
240

278

60
120
180
240
300
360

388

60
120
180

203

60



WO 200

agcacatcca
agttgggtta
agcagcgaat
tttaacaagt
agtaaatatg
taaagagacc
accacataaa
gaatgcaaca
agatgcatcg
tatgcagcac
tttagctgat
tgatttgctg
accagtgatt
agtygcaaaac
ttctgcgaat
gttagaaaaa
acaagctaca
tgcattattt
aaatatagat
actgggtatg
tgatatgaat
gaacaacgat
ttttgaacgg
<210>
<211>

<212>
<213>

34
1149
DNA

<400> 34
atggactttt

7/039319

aatattaaaa
attaaaggta
tatacgcctg
gaccgtcececgce
tttaataatt
attaatgcaa
gggccaattc
gaattgttaa
gcattaagac
caagaagttg
cctttaagtc
tttagaagcyg
tctaaaaagt
aalgataaga
gatttcttta
tggcaacgct
gatgagagtg
attagtaata
gtctatgcga
gctgtgcata
ggactattaa
ggtggcggta

ttgtttggea

Staphylococcus

ggttatataa

catggataca
gtgaaagacc
caattgctga
atgaattaag
atgtaagtta
tttattatca
attttaactt
cttctgagat
acattttaaa
atcaaatact
atttaagaaa
gcttagactt
tgaatcaatg
ttgatgtctt
ggtcattaat
tagagaaaaa
cattcgttgg
gtatgcctat
atcgtggtgce
aacgaataac
tgtcaaaatt
ttttttcata

caccgacggg

aureus

14/763

ccecgatgag
tgtcgctata
aagccaaatt
aagtgtaggc
tgagttcgat
aatgcaaatt
gccatttaga
gaagatttta'
taagaaaaaa
aacgtattca
atttgatcat
aaatgtggat
gttaaagaaa
tccgatagca
ggaagacacg
agggcgtaaa
tgaattgatt
cagagatgta
gaatggtatt
attattgata
aaataatatt
tttaccacaa

attggatttc

cgaagtgcag
ttatgtacgt
agtagaattc
gcaccacaag
atgcctattg
gctagtcaat
gatccgttaa
ccgcactatc
ggtttaatta
acgatatatg
ccgaatgtta
ttcgtaattc
actgatgcat
ccagatattt
accatcaatc
gaaattaaat
aagaaaacat
gataacttgt
gatggtatcg
ggtgatttat
cagatgaata
aaagaaagtg

gagtatacag

cattttttgc
caggtacagc
cattaatcgt
cgattaatca
cggatgatag
atttatatgg
cacctgattt
aaaaaagtat
ttgtagggga
atttgcctat
tctgtacata
gtgttgggaa
ttcaaatatt
catatgagat
gcgtaagttg
gttatttgga
ctgaaaaaga
tattgaataa
tttcaactgc
cattttatca
ttgtattatt
caactgacta

ctaa

acaagcacaa caaaatggac atcatattgc gataacagac

PCT/EP2006/010132

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380

1434

60



WO 2007/039319

ggtcaagaat
ctcaaggctt
attttaatac
acacctaatg
ttgccactgg
acggatatta
aatgaaactg
gatgacattg
caaacgtttc
cgtgatacta
ttaagagctg
attttaacga
aattggctta
ggtgctaaat
aattcatttg
catgcacgtc
cctaataaag
ttgtatccaa
gctgaaata

<210>
<211>

<212>
<213>

35
236
DNA

<400> 35

attgataatt

tttattgaac

gatatatatg

caagcaactt

<210>
<211>

36
327

cttatactta
atcaacaatc
atgcttgttg
agatgaagaa
aattgcgagg
caatgaacgg
tggtgccgaa
catcgattat
gtaatcatta
attggctatc
ttattgaagg
taattaaaaa
tgcaacaagg
tatctgccac
gtatgactga
ctgacactgt
aaggtcatgg

cagatttaac

Staphylococcus

tacatccaac
agaaagaatt
atgattgtga

tatttgctgg

tcaaaattta
tecgtgteggg
gttggcaaat
tcagatgagg
gtttcaaatt
tttgttggac
agagtcgccg
gtttacatca
tgccagtgca
tgtcttgeceg
gtttactgtg
tgaacgcatc
tttacatgaa
tttgatagag
gacatgttca
agggatgcca
agaattaatg

gggtacgttt

aureus

acctgcttta
tggtacacga
atttattgtt

gtgtggcatt

15/763

tactgtgaag
ctatacatag
attgaaattg
tcaatcgatg
gtatcgctgg
aacacaatgg
tccaacatat
gggacaactg
atcggatgta
atttatcata
cgcattgttg
acgcacattt
ccttataatt
acggcattac
caatttttaa
agtgccaatg
attaaaggtg

gaaaatggtt

ggtggctatc
ggattatatg
gcaattcgtt

gttaaagatt

cgagtctatt
ataattcgat
cgatgattaa
tacaattgat
atgatattga
atatccaata
taaatacttc
gccctcaaaa
aagagagctt
tttcgggtect
ataaattcaa
cgcttgtgece
tgcaaaaaat
aatataacct
cagcaacacc
tagacgttaa
ccaatgtgat

attttaatac

caaaagaatt
gtgcgeceggt
cgatgcttat

ctgatccaga

ggctaaaaga
tcaatcgatc
tacaaggttg
tttttgtacc
attcgctgga
tgatacatcg
atttaattta
agcggtgceceg
gggatttgat
cagtgtactt
tgccgaacaa
acaaacttta
attactcggce
gccaatttat
ggaaatgttg
aattaaaaat
gaatggatat

gggtgacatt

tgcgatggat
tggctatata
taagaaagca

tagtga

PCT/EP2006/010132

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140

1149

60
120
180

236



WO 2007/039319

<212>
<213>

DNA
<400> 36

atgaggtact
tttatcgttg
ggtatatctt
atgtggtttg
tcatacactg
agtgcaatct
<210>
<211>

<212>
<213>

37
195
DNA

<400> 37

gaaaatacag
catcatttta
cagataaagt
gtatgtgagt
<210>
<211>

<212>
<213>

38
313
DNA

<400> 38

acacagagaa
tggtagaaaa
cgaaaacgtc
aaaaagatga
ttgattcgaa
atgatgtaaa
<210>
<211i>

<212>
<213>

39
322
DNA

Staphylococcus

ctttaattag
ttagacgact
tcggtatgtt
gaatcttatt
cttaccaaga

tcatttcatt

Staphylococcus

aacttgatgg
tctgtgaaaa
tatcactacc

cttgc

Staphylococcus

taatcaagag
tcaaaacgat
tgaaagttta
agactacttc
tgacgataca

cga

Staphylococcus

aureus

tggtatcttg
atcacttata
tttacttact
cgcaatagta
aattgctatt

agctgat

aureus

16/763

ataggtttta
gctgatgcecte
attatgccaa
ggtgcgctte

ccaattataa

ttgcgecctcet
taagtcatgt
cactagtatt
taattgaaaa

tgagtgctgg

aatcggtgct
aactttaggt
tattaatcca
attaagaacg

tatcgccttg

tgaaatgaag tttagaatcg cttgtacaaa ccatcatcat

gtgtggagat acaaaggtaa tagattattg tccaatagat

tggtgttaat attcacaaac acaaacttga agtttatggt

aureus

aagacgtttt
gaaatagtta
atagctgatg
aaaaagcaac

tctgtgcaaa

aureus

catctgaaga
taagagaaga
atgaatcttc
aagaaattct

attatgagaa

aagtaacagt
ttcatataat
cggttataat
acaagaaatg

taaagcgtct

aagccattta
ccattcgtaa
aatacacgtg
gatcaaacat

gatgattatt

PCT/EP2006/010132

60
120
180
240
300

327

60
120
180

195

60
120
180
240
300

313



WO 2007/039319

<400> 39
ttgtaattca

tttaatttgt
ttcaaagtct
ttgattaatt
agcagacgct
atcagctaat
<210>
<211>

<212>
<213>

40
432
DNA

<400> 40
actcaaacag
gtttatgaaa
aaagagcgtg
ccattaggtt
acgactcaaa
actaaaaacc
aaacaagtat
tgggtaaatg
<210>
<211>

<212>
<213>

41
353
DNA

<400> 41

ggtgttccaa
caacaggcaa
tgtttatgtg
gttgacaatg
ggtgctgata

ggattagatg

cttaacttca
agttcaatct
ttttgagata
tcaggttcat
tcaaactcgc

ttcgcaactt

Staphylococcus

ttagcaagat
aaacagcgaa
ctcatggtaa
ggttcaatgt
aatatactgt
aagtcatttt
ctgtaggcaa

ca

Staphylococcus

actcaaaaga
cacgtattgc
aatatactga
ataaatcatt
ttattgcgcce

aagccggcta

ccaatgcctce
cgctttcttyg
aagtatcagt
tttcgaccat
ttagaatcac

ga

aureus

tgctcaagtt
aaacggtgcg
tgaaacgtat
aaaagactta
taataaatca
aacaggcaat

agatgtttat

aureus

tgatataggt
taaaaaaatg
tcatggtcat
gccactgctt
aagtaatatg

ttacaatatt

17/763

aattggtgtc
atcattttca
tgtttcttca
ttttaaattt

ttgtgctctyg

aaaccaaaca
aaatatgcag
gtattattaa
aatgttcaaa
aataacggct
aacattgctc

ttatacggta

actggtgcat
tatgatgact
tgtggcgtga
gttaaaacag
atggatggtt

cctataatga

atattagata
aacaaatcaa
acacttaagt
gatatcgatg

ctaataactt

acactggtat
accgtacgtt
acaatacaag
acttaggcaa
tatcaatggt
aaggtacatt

ctattaataa

acattcacga
tattaattgt
ttgatgacca
caatttctca
ttgttgctga

gttatggtgt

aattcaaatt
atgatgcttg
ttaaattttc
attttttacc

tttcaggtaa

tcgtgcecttcet
ctatgtaaca
ccataacatce
agaagttaaa
tccttggggt
taatgcaacg

ccgcactggt

tggtgttatt
tgcagacact
tacacatgac
agtggaagct
aattcgtcgt

caa

PCT/EP2006/010132

60
120
180
240
300

322

60
120
180
240
300
360
420

432

60
120
180
240
300

353



WO 2007/039319

<210> 42

<211> 389

<212> DNA

<213> Staphylococcus
<400> 42

aacacaatcg gaaatgttgg
taagaaaatt acagaacgtg
aaaagcaatg atgacaaaag
atatgataaa caactgttat
agatttacaa gttttagcta
aatgataaaa aatgaagatg
caaattacca ggtgttaaca
<210> 43

<211> 329

<212> DNA

<213> Staphylococcus
<220>

<221> misc_feature
<222> (56)..(56)
<223> n is a, ¢, g,
<220>

<221> misc_feature
<222> (71)..(71)
<223» n is a, ¢, g,
<400> 43

tgacatttca aatcaatcac
gaagaacttg naaaaagatg
aatcgatgtt gatacaattg
agaagcacaa cgtcaagctg
aatcctttca ttagaagcac
cactcaagct gaaaatgttt
<210> 44

<211> 303

<212> DNA

<213> Staphylococcus

aureus

atacggctga
ataagaaaga
aacaagctat
cgaaaatcag
tttttcgaga
tcagtgaaaa

cgtctatgga

aureus

or t

or t

atcggtgcaa
gttattctgt
tagcttcagt
gtgttggtgc
ctattggaag

ggttaccaa

aureus

18/763

aaagttatca
tttctggatt
gttagcagat
aaaatcacaa
gatgaatgca
agagtatgca

ttgggatag

atggttcaag
tgaagtaatt
tgaaaaaact
agcagttgta

agttgcagca

aagctaatca
cagttgcatc
ggaagtatta
ttagatgaat
ggaacagttt

gcagtttcte

gaatcaaatg
gacttacgta
ggtcgtgcag
gctgaattaa

gcagatacaa

agatggatac
ctaaaaaagc
aacaagatca
tgtcttctaa
tagatccaca

agcaactttc

aaagcncgca
ctgttcaacc
ttgtagttca
gtgaacgtgc

tttatccatt

PCT/EP2006/010132

60
120
180
240
300
360

399

60
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180
240
300
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WO 2007/039319

<400> 44
ctggagatac

tagaaatccc
tagctgtagt
ttaaaggtca
cagagcaagc
caa

45

302
DNA

<210>
<211>
<212>
<213>

<400> 45
tagttatcga

cttagcttct
tcaaattgge
tgaccataac
agctgcttta
ac

<210G>
<211>

<212>
<213>

46
254
DNA

<400> 46

tgaatcttaa
aattagatgt
gaactcgtga
gtttattcgt
gtgtgtcaga
<210>
<211>

<212>
<213>

47
191
DNA

<400> 47

tattgaagaa
atcaccagta
tggtgacgtt
tgatgatgat

acctgtagct

Staphylococcus

gattatcaaa
agcttacaac
gttatttcag
gatggcacaa

gcaatgagta

Staphylococcus

tatagaaaca
ttatactgtg
tatttatgtt
aggtacatta

tcgt

Staphylococcus

gacgatgttt
tctggtactg
attgttaaaa
tcatcatcta

actcaaactg

aureus

gattggtaga
aaacaatgct
tggcggcaca
tgagctttge

tgataaagtt

aureus

accactcaag
cctgaattag
aatttagaaa

aaagcattaa

aureus

19/763

tagctgaggt
tagaagaagt
tcgatgcacc
aagaagaacc

aagaagtaga

taaacttcaa
taaaacagat
aaaagtaagt
tgttgcagat

tggcatggat

ataaatttta
aagaggtttt
atgtgagtta

accaaaatga

acaaaacgat
tatggtagaa
tgatgcagaa
tgcgaaagag

tgaaaacaga

gttcacgata
attccacaat
ggagattatt
gtcattggaa

tcttatggac

cgaagttaaa
aacacctatg
tatggattcg

taaagaacta

aaatcagtag
gaaggtacag
gatatgcaat
gaagcgccag

actgtaaaag

aagagataga
ttgatagtat
ttaatttaat
aaggtatacc

actcacaatt

gtcggtggag
agacaagatg
acaggtttag

tacattttag

PCT/EP2006/010132

60
120
180
240
300

303

60
120
180
240
300

302

60
120
180
240

254



WO 2007/039319

tctaaagaag attttatcga
cgtttaacac tttctggegt
gccaagattg cagttagtga

aacaatgtag g

<210> 48

<211> 204

<212> DNA

<213> Staphylococcus
<400> 48

tgagatagat gcaatcatgt
atatattata gaaatgttga
agatttagtg catccagatg

ctttacagag attgtaccta

<210> 49

<211> 234

<212> DNA

<213> Staphylococcus
<400> 49

aatataattg ggaagaagta
tatttgttga aaggctggat
tgattcctag aaataatgaa

ctggtgatat cgttacaatc

<210> 50

<211> 251

<212> DNA

<213> Staphylococcus
<400> 50

ttgaattacc aaaattacca
ctatggaaat tcatcatgac

tagaaggtac agatttagaa
taccagctaa catccaaact

tattctggga g

20/763

aatgcgcgtg ccagcatcgg cagagtatgt aagtttaatt

tttttcgaga gctggtgcta catatgatga tattgaagat

agctgtgaca aatgcagtta aacatgcata caaagaaaat

aureus

ttatggttaa tgccaatgag gaaattggac gaggtgatga

aaaatgttaa gacaccagta tttttagtat taaataaaat

aattaatgcc aaagattgaa gaatatcaaa gttatatgga

tttc

aureus

catcaagaag
agcctgttaa
tataaagaga

aaacgtgtga

aureus

tacgcatttg
agacatcata
tctaaatcta

gctgtacgta

cagaaatttt
atttcccaga
aatatataac

gagataagac

atgcattaga
acacttatgt
ttgaagaaat

ataatggcgg

agaacatcga
aacttgcccg
aacgattttg

cgatttgcta

accacatttt
tacgaaatta
tgttgctaat

tggacattta

atttcagatt
cacggcggtg
aattatgaac

atat

gacaaagaaa
aatgctgcag
ttagacagtg

aaccattcat

PCT/EP2006/010132

60
120

180

60
120
180

204

60
120
180

234

60
120
180
240

251



WO 2007/039319

51
359
DNA

<210>
<211>
<212>
<213>

<400> 51
gcgcattttg

ctgttgctaa
atcatacgat
atttcacttt
gattaattaa
aataaggtat
<210>
<211>

<212>
<213>

52
438
DNA

<400> 52
ttcgttgtte
acagcggaat
aagttcgttg
tccgactaca
ctttccaacc
tacgttttta
gcttctagga
cacgagtgct
<210>
<211>

<212>
<213>

53
288
DNA

<400> 53
tattgcctta
cgtatgaaaa
ctgcattagt

taatgaagac

Staphylococcus

aaaaggcata
ttttttcatt
tacaaaagaa
agattcacaa
tagtgttgtc

ttcgagttga

Staphylococcus

ataggtgcga
attttattct
gctttagcag
gctggaacga
ggtcatattt
tttgttaaaa
attatgatgg

gttcaaag

Staphylococcus

tttagatgta
attaacgcga
aggaccaatt

gtatgaacat

aureus

cttgagaata
gtcttgtcce
atgcaacaaa
taattactta
taatgtatat

aatttatctt

aureus

gtgaactatc
caagccgaat
gcttgataat
tggaatgggc
tattaaaact

tcattgattt

gtgggattgt

aureus

ttgcttttag
attctacttg
acatttttag

aagtatattt

21/763

ctaaagtgct
cttatattac
atttttgaat
ttttgtcaat
aatatttagg

attatttttc

aattaaagat
accaaggacg
gcaacaaatg
taaactaggt
agtatttgct
tataaaagtg

tgcaagtttc

gtcgtgctga
taatagtctc
gtttattaac

taattgcgac

tgttacaatt
aatttgatta
cattacattt
ttatttaatg
tcatcgttat

cacttttacg

ttactacatt
atgagtaltt
atgcaaaata
attttaattg
gttatttgta
aaagatgtca

acaaccttca

agcaattaat
agttttagtt
tgtaaatcta

aatttgcttg

aaagaaccta
catttacatt
ttttataaaa
tcaatatgtt
agtcaacaat

tgctatccce

taactgagtc
taattgclygg
agtttgttag
ctttattgtt
gtattigcgg
tttttgtacc

tctcattgeg

ctggggatat
tctgtgtcaa
gcgcatgaac

agttggatta

PCT/EP2006/010132

60
120
180
240
300

359

60
120
180
240
300
360
420

438

60
120
180

240



WO 2007/039319

gtttatttag

54
431
DNA

<210>
<211>
<212>
<213>

<400> 54
aatcaaatga

attggaccta
tttgataacg
ttgtcgaaaa
gagcagttgg
catgatattg
attaagtcat
gatactgaat
<210>
<211>

<212>
<213>

55
437
DNA

<400> 55

catgcggtaa
cagtgaaaat
aaaaagttaa
atggcgcatt
aaggggaagg
caaacgttgg
taatctttat
cacctaaagc
<210>
<211>

<212>
<213>

56
163
DNA

<400> 56
gctgactatg

tgcgcaatgg

Staphylococcus

tattggaaga
atggtgcggg
gtgaagtgaa
aaatatctat
taaactgtgg
tcaatgatgc
tatctggtgg

a

Staphylococcus

caattctgat
tgaaaataac
agaaactgtt
agatgtaatg
cggtaagtca
taatttaaaa
ctctggacgt

gaaaatt

Staphylococcus

aaggtaaagc

22/763

gtagttgaaa atgtgtttga agctacga

aureus

tattagcata
taagagtact
datagatgga
attaaaacaa
acgattccct
gctagatttg

acaacgtcag

aureus

aaagaacaat
tataaaatgc
gaagtaccaa
aaagaaatgg
ttaccgaatt
gaagtgaatt

acagctaatc

aureus

gatatcgaaa
ttactttcag
cggctcatgt
acaaaccata
tattctaaag
ttgcaactac

cgtgcatata

caaaatcaga
gtggcgagaa
aaaatcctga
gcttatcaga
tcttagaatc
ttgatasaat

aaaagaattt

aaggtaaatt
cgatttgtag
ctgattataa
ctgaaatgaa
gtcgtttgac
aagatatcag

ttgcaatgac

gactaaaggt
aaaagatggt
aaatgcagtt
caaagtaaaa
atttaaagat
tgctgcgacg

agatgaattc

gacttcttta
gttaattcgt
aaataatgac
tattacggta
gaaagaggat
aaatcgtaat

aatagcacaa

tctaaagata
agtgacgcta
gtgttagact
gcattaccta
gataaatata
aaacccgaag

aaaaaagctg

tgacatttta aaattagatg ttgatgaaaa tccatcaact

PCT/EP2006/010132

288

60
120
180
240
300
360
420

431

60
120
180
240
300
360
420

437

60



WO 2007/039319

gcagctaaat

gttgataaag

<210>
<211>
<212>
<213>

57
471
DNA

<400> 57

caattggctt
atttattttt
aggagcacta
tgttagctta
atattttttt
atcacaagta
tctaattatg
aattgtttgg
<210>
<211>

<212>
<213>

58
713
DNA

<400> 58

cttagatgtc
atatttatca
agcttgataa
ccctteatte
cgcagcaata
atctgtagat
attaccttga
attaccagct
taacgcatcg
aataatataa

aatcgcectttt

atgaagtgat

ttgttggttt

Staphylococcus

tcgattattg
aaaaaaattg
acacaaatgc
acgcaaacat
catgatggta
ttaaacatag
tctaaaataa

aatttttcta

Staphylococcus

ccatgctgat
atgattaaag
atatatctte
atccatttat
tctgtataat
cctactgtaa
tattcacgct
gcagcaacaa
tattctactt
ctaccaacac

gatacccaaa

23/763

gagtattcca acattaatcg tctttaaaga cggtcaacca

ccaaccaaaa gaaaacttag ctg

aureus

ttgtatctat
cacgtattaa
tggtcatggc
cacgaattat
acatgcatgc
ggcaaatagt
agtttccaac

caggtttaac

aureus

ataacaattc
ctagtgctcc
cgttattgge
ccacaccgaa
tcataccaaa
cgacattgtc
gtaattttag
cgatagattt
tttcatcttt
taatattaat

gcagttctgt

ttcgatatta
tacagaaaca
tgaacaagac
atttgttgtt
gaatggaaag
tattttagcecg
atttcaatta

atttacacta

aatcgcttta
cgaaacttta
agtagttaaa
ttgatttaaa
attggaaaac
catagatgca
tttctgtttg
tttcttettg
tctaaatgtt
gacttgattt

ttttttacta

ttaattgcaa
gctattttaa
aaacgtgcta
gttttagtac
ttaacaaaag
atagctatct
ttagcaccac

gatcattggt

tctggatgtt
ggtgtggcta
atgttctcct
taagcaaatg
tcagatagat
ggaacatctt
tcattgacat
gcgtaattga
tgatggtcat
ccatcatttg

CCaaacacgc

tagtaatgge
gtgttatacc
atttgttagt
cgttcatttc
tcttgcecttt
ttatagttta
tcattgtatt

t

tttcaagatg
atgaagttcc
tatgcatata
atcctccggg
tactcttttg
tcacttcgee
caataccatc
ttgctttcetg
ttttgtccaa
cagcttgaac

gatacattgt

PCT/EP2006/010132

120

163

60
120
180
240
300
360
420

471

60
120
180
240
300
360
420
480
540
600

660



WO 2007/039319

aaatttgtta

<210>
<211>
<212>
<213>

59
738
DNA

<400> 59

ttcaataggc
acaagcctcg
gggagaacaa
tatgcataaa
atcgaagcat
aaagcaagat
tactgaacgt
atcgacaacg
ggtaataccc
aactgcacct
agatacacat
aagtgaacag
agagaaaccg
<210>
<211>

<212>
<213>

60
780
DNA

<400> 60

aggctcgtat
ctgatttacg
aggatgcaaa
catttggtgt
aagcgttggt
acttacgtaa

atatcgatga

ttcggtgcaa

Staphylococcus

gtggtgtcag
gaaaaaacat
gggaatgcga
gagaatggta
caatcaacac
tctgaacgac
caaaatgatc
tcacaatcga
aatcatgata
aaatcaacaa
caacctgcgce
aaaccacaag

acagataa

Staphylococcus

gattgaaaaa
tgatgaaaca
tgctagtgtce
gaatatgatt
acattattta
agctaaagat

aattatttca

24/763

cacctattaa cttaccatta gcactcgttt gac

aureus

tgttagcgge
caactaatgc
taacgtcaca
aaagtggaac
aaaatagtaa
aaggttctaa
aggttcaaaa
atgatgttga
aagcagcacc
aagcacaaga
atcaaatcat

ttggcgattt

aureus

attgcagagc
agtttacgta
attttaaata
gcacttgtaa
gagcatcaaa
cgtgcccata

acgattcgtg

tacaatgttt
agcggcacaa
tcaaatgcag
agtgacagaa
aacaatcaga
acagtcacac
tacccatcat
taaatcacaa
aacttcaact
tgcaaccacg
agatgcaaag

aagtaaacat

tcgttegtga
ctggtgtgceg
acttatacaa
atggtagacc
agacagttgt
ttttagaagg

agtcagatac

gttgtgtcat
aaagaaacac
tcaggaaagc
ggtaaagata
acgcaaaatg
caaaataatg
gctgaacgta
ccatccattc
acacccccgt
gacaaacatc
caagatgata

atcgatggtc

caagaaaatt
tgtcgttatt
acaaacacct
gaagcttatt
tagaagacgt
gttacgtatc

agataaagtt

cacatgaagc
taaatcaacc
aattagacga
cgcttcaatc
ataatcaagt
cgactaataa
atggatcaca
cggcacaaaa
ctaatgataa
caaatcaaca
ctgttcgcecceca

aaaattcccc

gacggtatca
gatgtgcgta
cttcaaacat
aatttaaaag
acgcaatata
gcacttgacc

gcaatggaaa

PCT/EP2006/010132

713

60
120
180
240
300
360
420
480
5490
600
660
720

738

60
120
180
240
300
360

420



WO 2007/039319

gcttgcaaca
taagacgtct
attatattag
gagatgaatt
taggtggatt
ctttgagcca
<210>
<211>

<212>
<213>

61
622
DNA

<400> 61

ttggcacaac
cagagacaac
taaacaaagg
actcctatca
aacctattca
ttgcgattca
atacgtacga
atagttatgg
atacacgtga
gtcaaacgaa
cagagcactt
<210>
<21i1>

<212>
<213>

62
756
DNA

<400> 62

atcatcagcg
atatccaatt
tgtataccaa

catacgtgcce

acgcttcaaa
aacaggttta
tgaattagaa
gactgaaatt
tgaagactta

taataactac

Staphylococcus

tgataagaca
tgtatacaac
aattcaaatc
ctatgagggc
tgatgagcca
atataactca
aggtggtacg
tttaagtagce
aggtatgaca
gacaaaatta

tgaacgattt

Staphylococcus

acaatgagag
tttgtagttg
atcagtttga

attatgtttt

ctttctgaaa
gagagaaaca
gccatcttag
agagatcgtt
gaggacgaag

attaaacgtt

aureus

ggtactgtca
tatgaaacat
acattaagag
ggtattaaat
atttatattc
ggatatgcca
catgaagacg
aagattatga
gcaattatat
ggtaattctg

tt

aureus

atatggttag
aaaaagacga
atttacttga

tcggtgttee

25/763

aacaagctca
aaattgaagc
ctgatgaaga
tcggtgatga
acttaattcc

tgccggtatc

ttcgttttaa
tacagcaacg
atgaacgtga
cttatgttga
atcaatctaa
caaatctttt
gatttaaacg
aagaagaaaa
ctatcaaaca

aagtgcgtca

agagaatcat
tgtgaaaaaa
aagtgaatta

aaactcaaaa

agctatttta
tgaatataat
agtgttatta
gcgtcgtaca
agaagaacaa

tacatatcgt

agcagatgga
tattagagag
tgaagaaaac
gttattgaac
agatgatatt
aacttacgca
tgcattaacg
agatagactt
tggtgatcct

agttgtagat

gtaagaaaag
gaaattaagt
aaagaagctt

gatgatatag

gacatgcgtt
gagttattaa
cagttagtta
gaaattcaat
atagtaatta

gctcaaaacc

gaaatcttca
cttgctttct
gttagagaag
gaaaataaag
gaagtagaaa
aataacattc
cgtgtcttaa
tctggtgaag
caattcgaag

aaattattct

aagatttaat
cattgccagg
atgacttagg

gtactggtgc

PCT/EP2006/010132

480
540
600
660
720

780

60
120
180
2410
300
360
420
480
540
600

622

60
120
180

240



WO 2007/039319

atacattcac
cttattaatt
gattgatgac
agcaatttct
ttttgttgcect
gagttatggt
agcgccatca
acttcgtgaa
tctaagttat
<210>
<211>

<212>
<213>

63
200
DNA

<400> 63

gtgccaattg
attatgaccc
gagttaggca
cgcttaaatg
<210>
<211>

<212>
<213>

64
452
DNA

<400> 64

ttgataacat
gagttgattt
ctaaccaaaa
tatctaaaga
atatacaaga
gttcgtcgge
ttgctattgg

cagaaattca

gatggtgtta
gttgcagaca
catacacatg
caagtggaag
gaaattcgtc
gtcaagtatg
tttggggata
ttagaaagtg

ttagatatag

Staphylococcus

caggatatgce
cagatggtaa
aaacagtgag

aacaacatta

Staphylococcus

tgctgtgata
tatgccaaac
aatacttttg
taatgaagtt
tgttaaagaa
agtacgttat
agaacaaaca

aacactcgaa

ttcaacaggc
cttgtttatg
acgttgacaa
ctggtgctga
gtggattaga
catcaagttt
gaaaaacgta
atcttaaaga

ttcgagatgt

auxrcus

26/763

aacacgtatt
tgaatatact
tgataaatca
tattattgcg
tgaagccggce
ctttggacct
tcagatggac
agggtgcgac

taaaaa

gctaaaaaaa
gatcatggtc
ttgccactac
ccaagtaata
tattacaata
tttagagatg
cctgctaacc

atgatgattg

tgtatgatga
attgtggcgt
ttgttaaaac
tgatggatgg
ttcctataat
cagcagattc
gtttggaagc

ttaaacctgc

tacaatctca gatcaaaacg aaatcgaatt tacaggttta

agaacgattt gaatatacaa tgaacggaac agatccagtt

taacaaatta aaagagcaag gtgcttatga aattataaaa

aureus

ggaagtaaga
gacttttcte
ccttcgagtg
gttaaaatag
atgatagaac
tattttaatg
gcacggacca

tcactaattg

cagcgcaata
aagaaggatt
aattggcgag
atttatatac
atcaacaaat
aaggatttgt
ttaaatcata

aa

ttgtgaatca
tttaaaatca
accattgtta
ttcagtgcct
cgatgcatta
accaaaattc

tcaacaacca

cttggcattc
tttaatcaaa
ttagcagcgt
aacaaacaaa
acattttcaa
aagtcgtatt

gtaacaattg

PCT/EP2006/010132

300
360
420
480
540
600
660
720

756

60
120
180

200

60
120
180
240
300
360
420

452



WO 2007/039319

<210>
<211>
<212>
<213>

65
757
DNA

<400> 65

tctteccattce
tttatagctt
taaccacttg
tgttctgatt
tgttctatct
ttaagcaacc
taactcgaaa
tcaatcgtct
tttttagcat
gacaataact
tctaatagtt
cctgtgattg
agggccgttg
<210>
<211>

<212>
<213>

66
464
DNA

<400> 66

agggcaaatg
aaaagataat
atataattct
tagccctgca
taagtttaaa
agatacatgg
ggaggaacaa

gaaaatgaaa

Staphylococcus

tctcagtcaa
tgatataatg
cacctgctcc
catggccatc
tagacatcaa
cttttctata
tatgttgaat
gtttcggtaa
ttaacaccga
ccggtttgaa
ggactttctc
taaacgtatc

gtgtgccgee

Staphylococcus

ctttcagtaa
tcaagtaaag
atgagaatgt
tatactgtgc
acacatagaa
aacttaaaat
gaaaagatag

attgaaatat

aureus

agaaggttta
attcactgga
aaatccataa
taatgcaaaa
caactgatac
catattataa
atccatatct
atgatacatt
agtgtaaata
tgtttgaacg
tttagttaac
acgtattgct

acctacatac

aureus

ctataaatag
ataaaagtaa
ggcaaggggce
tttatccaac
tgattcataa
ataaacaatt
gtgatttctt

tagaaaaaga

27/763

tttgatacta
ttgatattcg
tattcctcat
ttagatattt
atgtcagcac
aattgggttt
aaagctagat
aaatctaaac
tcttcagtat
cccattgaaa
tcatcaggat
ttaagtaatc

atggtct

tggcattata
ttataaagta
tagtggtaaa
acaaaatact
atttaaaatt
aaaaaatata
taaaaaaatg

gaaacaatcc

aaattgcttt
tataacgcac
taaaccagta
cgtattgatg
ctaaatcctc
taggttcaag
ctaaactttg
tgattgattt
tgtgcgttct
ttctatttac
ttgcttcaaa

tttccaactg

aaatttagtg
gttaggaaaa
tcaaattata
agctcattat
aattcacaag
aatatagata
gatatattga

tttt

actttcttta
accatctaca
aaccttatta
gaaaggagat
attaggaagt
tattaagccg
ttcaaaatct
aatacctgcg
acctaaaaca
tccatatttc
tgtatactcg

attaatagaa

aattggatag
atgatattgc
atgggattgt
ttattggata
gattaacatc
tacctgtatt

taagtaaaca

PCT/EP2006/010132

60
120
180
240
300
360
420
480
540
600
660
720

757

60
120
180
240
300
360
420

464



WO 2007/039319

<210>
<211>
<212>
<213>

67
533
DNA

<400> 67

gtgccagagt
cttacagata
tccggacagt
aatctagaaa
aatggatacc
tctttgtata
tttgattcga
cacggattat
ttagaagaac
<210>
<211>

<212>
<213>

68
721
DNA

<400> 68

tgcatcttce
tgagaagcaa
ggatcaacaa
acatactgaa
tcgtaaaaca
taataaaaat
tcaagggtta
gtcaaaagag
tcgaataaag
taatgagaca
tactaactac

atcagtttca

Staphylococcus

tgagattccc
gagtaattag
taggtttaat
attatacact
cattaggggce
tttgttttte
cacactggta
taaatgtttc

agcaaaaaat

Staphylococcus

attttaatag
gtgaatatgg
actagggaaa
aatttaacta
gatgatttga
attcaacgtg
gaacaggcta
gcagataata
gaagcaccat
gaaatagaga
aattttaaca

gatttaaaaa

aureus

agggtttgaa
gaaaaataaa
tgatcaaaca
aataaagaat
tattaaaaga
tattaaaagt
tagagaagtt
tgtgaatgat

aggcaagttc

aureus

ctacattact
gaaattcaca
atgctaatta
agaacttgca
ataaagatca
atacaacaaa
ttaatgatgg
gtcaagattc
cattaaataa
aagtacaacc
atgaacaaga

acaatcaaaa

28/763

ggcgaatggg

aacttagaat
gaatatttta
ggagaattcg
ttaactagat
gaaatgtcta
tctggaattg
ttttttacta

ttcagcaaac

atttttaagt
ggaggataca
tcaacgtgaa
taatgataaa
actaaaggat
aaataacaat
taaacaaagt
aaacgctaat
gttagatcaa
acaacaaaat
agtgaaacct

atcaccagta

aagagaagca
cgaaaaagcc
gtaaatcagt
cgtataacaa
atgatagtgg
aagacttcat
cagttgaggg
ttctaattaa

tcgaccgaca

ggtggacaag
gttacagcac
aacggtgttg
acaatatcag
gataaaaaag
gctaatccta
aaagtggcgt
aacaatctac
acaagtcaac
aatcaagcga
caaaaagacg

gaaccaacaa

gttgggggat

tttaacaata
ttcgtcgaaa
aagttattct
tgtattgtcc
ggaagcatat
tgcaagaaat
atatccaagt

aat

cacaagcagc
aatctattgg
acgaacagca
aagaaaatca
catcgcttaa
gcgatgtaaa
cacagcaaca
cttcacaaag
gagaaattgt
atgataaaat
aaaaaacact

aggacaatga

PCT/EP2006/010132

60
120
180
240
300
360
420
480

533

60
120
180
240
300
360
420
480
540
600
660

720



WO 2007/039319

<210>
<211>
<212>
<213>

69
416
DNA

<400> 69

ttgacagctt
aaagtcactt
gcatatttcg
tcagtgaaac
tatgaagcag
attgtcatgg
gcgacagcga
<210>
<211>

<212>
<213>

70
400
DNA

<400> 70

gtattattgc
attattatgg
aaggtactgc
aatatggtga
agctagatgt
tcaatgaaac
aaattagtgc
<210>
<211>

<212>
<213>

71
613
DNA

<400> 71
tggctatcag

gttgcttagt

Staphylococcus

tgcattttta
taacgcateg
gggaatgtaa
atgtaattga
cactaaaatt
cattgtatca

gcggcttate

Staphylococcus

ttggggtgat

atttaaagat
ttttgatgtg
ccatacagtt
tacaaatatt
tacaattgca

tacaattgaa

Staphylococcus

taatgttteg

gttaacttta

aureus

taaatatagt
tgattgtttg
cgcttttcaa
gcaatggttce
agtagattca
aatgtttcat

aaataaacaa

aureus

gatgaacatc
tcggatgaca
tatgtggatg
ttaaatgcat
aaagaagcat
aatcaagtta

acagcacgaa

aureus

29/763

gagccattta
tttatcgaat
acagattggt
gaagataata
ttggaaaata
gtactgcctt

ctagagtcat

tacgtaaaat
tttatgctca
gtgagtttta
tagctgtaat
tagaaacgtt
ttgtagatga

agaaatatcc

agtcacaaat
tgattgatga
atgatcatga
gaaataaatc
cgcctgcectge
cattttcagt

taaaagcaac

tgaagcagat
aaatattcaa
tgatcacttc
tgcgattagt
tggtggtgtt

ttatgcacac

tgtaacaccg
caaaggaaat
aacaattgcc
atttgaaacg
aagggcaact
agcatatgga

aaagcc

gttccaattt
attacggata
ctgtctccac
tatttagaga
aaacgtcgtt

catccaagag

aaagggcaat acgcaaagag gtttttcttt ttecgctacta

gttgtagttt caagtctaag tagctcagca aatgcatcac

PCT/EP2006/010132

721

60
120
180
240
300
360

416

60
120
180
240
300
360

400

60

120
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aaacagataa
caactaaaaa
ttaaattaat
aaacaaagca
aaaaaatggt
ataaatatgg
tagttcgtca
aacatttaag
acaacgctga
<210>
<211>

<212>
<213>

72
212
DNA

<400> 72
atggtcaagc
aattagctac
cttctaaatt
ttgttaaact
<210>
<211>

<212>
<213>

73
763
DNA

<400> 73

tggaagacat
cttaatagaa
gtttagagac
ttaccgttta
tgctgcacct
dcaagaaglc
tggtgcagaa

aaaaatcgac

cggcgtaaat
attacataaa
gtacaaaggt
tcctaaaaaa
agaaaatgca
acgtggctta
aggcttggcet
aaaaagtgaa

tte

Staphylococcus

tgctgaagtt
agttggttat
tccatatgca

tattacactt

Staphylococcus

cgtaaacgta
attcaaacta
atttctccaa
ggagaaccaa
cttcgtgtaa
tttatgggtyg
cgtgtaatcg

aaaaatggtc

agaagtggtt
gaacctgcga
caaccaatga
ggtgtagaga
aagaaaattg
gcgtatattt
aaagttgctt

gcacaagcga

dureus

gattacattg
tcagaagcgc
gcaaatggtc

aaagaagatg

aureus

gaaactacgc
aatcttacga
ttgaagattt
aatatgattt
aagtgcgtct
atttcccatt
tatctcaatt

gtgaaaacta

30/763

ctgaagatcc
ctttaattaa
cattcagact
aatatggtcc
aagtcgagtt
atgctgatgg
atgtttacaa

aaaaagagaa

aacagtatat
agcgattgat
attattggtt
tgaagcaagt
tgacaaaggt
aaaaatggta
acctaacaat

attaaatatt

agtgcaactt
ggtgatacgg
gatacacctg
gcatttacga
caaagaactg
aacgaagctt
acacatgaac

tggagcgaag

gtatgccagc agtatgcttt actgaacctg

aagctaaaga agaaggttta gcaattaaag

gtgcattatc attagacgat actaacggat

at

gagaatttca
gtggttccta
tactggtaat
agaagaatct
aatcattaaa
aatgactygat
agttcgttca

tgatgcaaca

gaagtattag
agagaaggtt
ttgtcattag
aaaaaccdgtg
gaaacaggag
acaggtacgt
ccatccgttt

attattccaa

aattaccazaa
taatcgaaat
agtttgtgga
acgctactta
aagttaaaga
tcgttatcaa
atttcaatga

accgtggtgce

PCT/EP2006/010132

180
240
300
360
420
480
540
600

613

60
120
180

212

120
180
240
300
360
420

480
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atggttagaa
taaactacca
tgacctttta
cactgaacaa
tgaaaatgct
<210>
<211>

<212>
<213>

74
500
DNA

<400> 74

ggcagttgta
ttatttaatt
ctatgggaca
caacgtatta
aagcgatgcc
atacagttac
gaggtatgtc
tttgaaaaat
agaacttggg
<210>
<211>

<212>
<213>

75
468
DNA

<400> 75

tgaatagaaa
aaagccttga
ttattccaac
tttttgtgca
ataattctga
ttaaagaatt

aaggttcggg

tatgaaacaqg
ttaacagtat
ggtgacaatg
gcgttattag

aaaagtctat

Staphylococcus

ctcccacatg
gaagaaaaga
agtattccaa
tttatcgatg
caagtcgaac
agtgcgacat
gatacattcg
atcgacaaag

gtgttgaaag

Staphylococcus

tactaggacc
tgaaagagaa
tgaggagata
atatggcagt
agctcctatt
acgaaaaaga

ggatttgaaa

atgctaaaga
tgttacgtge
aatatttacg
aaatctatga

tgtattcacg

aureus

gtgtcttatt
actacttaga
catgtatctt
catccaatga
gtattattga
tacaagagat
aagaagaagc

aaatcgcaga

aureus

acaaccggtt
acagaaaaaa
aaagatgaaa
tttaaaggaa
tattcagcga
tataatattc

gggtcttcag

31/763

tgttgtatac
attaggttte
taatacttta
acgtttacgt

tttctttgat

ccgtggtgcec
agccgtgatt
agtatttaaa
ttttgaaaaa
cacatacaag
tgccgataac
gccaattgat

aattgaacaa

atttttcaat
agtatcctgt
agttgaaaaa
tagagaatta
aatataaact
caacagaaaa

ttggatataa

gtacgtattg
tcaagcgacc
gagaaagacg
ccaggtgaac

cca

gcagaaggcyg
ggcttaccag
aaatgttgcc
ggaaaaaatc
cgtaaagaaa
gattacaacc
ttagatcaag

gaaatcaatg

agaagaaata
gaaaatgata
ggaaattgaa
tgaaaatggt
gaaaaatgat
ggcgcctaaa

ggaaattgaa

atagaacacg
aagaaattgt
gcactgaaaa

caccaactgt

tcattcgtcg
tgaatatttt
aacaagacga
aaaaccattt
caattgataa
taaacatacc
tccaacaaga

catacctgaa

gattcaagaa
aacaataaaa
aactttaagt
gacatttcct
gattataatg
ttgttgttga

tttatattta

PCT/EP2006/010132

540
600
660
720

763

60
120
180
240
300
360
420
480

500

60
120
180
240
300
360

420
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tagaaaataa

<210>
<211>
<212>
<213>

76
512
DNA

<400> 76

ggtgtattag
ggatattatt
agagttgaga
aaagaaagaa
agttacaacc
aaaatgagta
gataaagctc
tataaaaagt
tcattaaatt
<210>
<211>

<212>
<213>

77
502
DNA

<400> 77
aaccaaaagg
gaactgctaa
aaaaaaatga
atgttaaaga
gaaactttaa
ccaattactc
agagatttaa
taaaggggtc
aagcatttat
<210>

<211>
<212>

78
400
DNA

aaaagaaaat

Staphylococcus

ataatgaagg
ttgtagatac
tgaaaaacaa
tagaaaactt
atggcgacgt
ataaagatga
caatattaaa
tagaaataga

ttcaacctgce

Staphylococcus

cgagagttta
aggaagttat
aaagaaatat
caaaaagtta
tcattttgat
tgcagaatat
tctaaaaact
ttctgtagga

tatgttgaca

32/763

atatattttt cagatggatt aaacttaa

aureus

tatggtttta
tatatatgac
taaaattatt
taaatttttc
ttcaattaat
aaatgttaag
aatgcatatt
cttttcaaaa

caaaaataaa

aureus

aaatcacgag
attattagag
ccagtgaaat
aaaaatgaaa
cggaatgaga
aaaatgaaga
agcaagacac

tataaggaaa

gc

aatttggata
aatcatgaaa
ttattagaca
ggacaatatg
agtaatgttc
caattaagaa
gatggggact

gaagaaaata

ga

gaatgatatt
aattgaaaga
tggtgaataa
tagagtcgtt
ttactaatat
aaaatgacag
caaaattatt

tagaaatcat

gaaatacacg
actcttatag
aggtggaaga
ccgatttcaa
caagttatga
gccgttataa
taaaaggcag

gcgaattatc

aaagttagat
agataaaaat
taggatagtt
tgaattattt
ttcatataat
aaacattcaa
gtttaaggga

atttagtaga

aacggccaag
taaaaattat
tcaaaaactt
gagtttgaaa
cgcgaaattt
cattcctact
ttccgttgga

aatagtcgat

agaaataaga
catgatgttc
ttggtaaaag
tcacaatatg
cctaatgctc
cagttgaaaa
tctggagata

agtaaagaag

PCT/EP2006/010132

468

60
120
180
240
300
360
420
480
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60
120
180
240
300
360
420
480
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<213>

<400> 78
gcgaaagagt

gaacaccaag
ctaattgagt
caagttggta
aagtttgaag
aaaacttgga
gtgagcgatg
<210>
<211>

<212>
<213>

79
529
DNA

<400> 79

ccgttacgtt
tgttctttgt
tctgctaaaa
cgttgttctt
ttgttgaatt
aataggttag
tcttcgttea
aaattgttgt
ttagtgcttt
<210>
<211>

<212>
<213>

80
528
DNA

<400> 80
tgatattgga
ctaatggtgc
acggtgaagt

aaaaaatatc

Staphylococcus

cgaaatcagc
aaaataagaa
cattggcata
tggttggttt
cctttttagt
gtgtacatgt

aactaaccgc

Staphylococcus

gttettcagt
tgaatttgtt
ggttagcgcet
cgtttaagtt
tgttatccge
cactttgact
agttaggcat
cagctttcgg

ggcttggatc

Staphylococcus

agatattagc
gggtaagagt
gaaaatagat

tatattaaaa

aureus

taatgaaatt
tacagatgca
taaatattct
aataggtgcc
acctactgta
tccgagacgt

tgaattagag

aureus

taagttaggt
gtcagctttt
ttggettggyg
aggtaaatgt
tttcggtgct
tgggtcatct
gttcaagatt
tgcttgagat

gtctttaaga

aureus

atagatatcg
actttacttt
ggacggctca

caaacaaacc

33/763

tcacctgage
caggataagt
aaaggacaat
ataaatagat
atcggtgaaa
attaaagaaa

cgttcacctt

aaatgtaaaa
ggtgcttgtg
tcatctttta
aagatttcat
tgagattcat
tttaagcttt
tcatagaaag
tcgtttaatt

ctttgaatga

aaaaaggtaa
cagcgatttg
tgtctgatta

atactgaaat

aaattaacca
tagttaaaca
cacatcacga
tcgatatgtc
tcaaaagata

ttgggccaag

tttcatagaa
catcatttag
agctttggat
agaaagcatt
ttaacttttt
ggatgaaacc
cattttgttg
ttttagctte

aaccattgc

attgacttct
taggttaatt
taaaaataat

gaatattacg

atggattaaa
ttaccaaaaa
agatttagtt
ctttgaacgg
tctacgagat

aatcaaaaaa

agcattttgt
ctttttaget
gaaaccattg
ttgttgttct
agcttctgac
attgecgttgt
ttctttgttyg

acctaaaacg

ttaattggac
cgttttgata
gacttgtcga

gtagagcagt

PCT/EP2006/010132
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180
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300
360
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tggtaaactg
ttgtcaatga
cattatctgg
aatatatttt
tgcaaacgtt
<210>
<211>

<212>
<213>

81
513
DNA

<400> 81

ttttgattta
cgcttcaact
aaataaaaat
caagaaggat
actatcatcg
ctcaaacacg
tcagtaagaa
aacttactct
taagtcaatg
<210>
<211>

<212>
<213>

82
361
DNA

<400> 82

tggatataac
ttgaaactaa
cttatagata
teccggaatgt
agtgecgtcge
ctttcaatta

a

tggacgattc
tgcgctagat
tggacaacgt
gctagatgaa

aaaaatgtta

Staphylococcus

tcttctgacg
tcacgaggat
atccatccta
gattaatatc
tgaaatttga
tcttagecta
aatcatttac
tceccaaatcc

tataggtggg

Staphylococcus

aatcaaaatc
tttttaaagc
tgttatgtaa
ctacatatag
gatacgattt

gtctttctaa

ccttattcta
ttgttgcaac
cagcgtgcat
ccattaaata

gcgcataaaa

aureus

gtttaaaata
catattttgg
tatacaaata
aaattcactc
aatgcttcat
ctattaatca
atactcacac
tatattaaac

aataaaatga

aureus

actcaatgct
accgtatata
actcaggata
atcatacgca
agcttgggca

atcttgaaac

34/763

aaggtcgttt
tacaagatat
atattgcaat
atttagatat

tgaataaagc

accattcttt
tttcatttcc
ggacggatat
ttttaacata
ctcttcaage
cgttcagcta
caaatcatat
tcttaactta

atg

tgcataccgce
tcttegegta
taagtcactt
gtatttagtc
aaaaatgata

tgacttttta

gacgaaagag
cagaaatcgt
gacaatagca
gaagcatgct

gattgtca

acccattctt
atttgctata
tcegtggtac
attggaataa
actctagatt
agatactctg
gctctcettta

tagtataatg

gttctcggte
cttctaagat
tacttatcat
cacctagttg
acaatttttce

gctgtcgaat

gatcatgata
aatattaagt
caagatactg

gttcaaatta

cataacgtcc
cctecctaaaa
cacctatatt
tcataccaat
atgattaacg
tgggctacct
aaataatttg

attgacaaaa

agtagggttt
tcttaagtty
acctgattca
tttagcgggt
agaatcattg

catttctaaa

PCT/EP2006/010132

300
360
420
480
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180
240
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360
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<210>
<211>
<212>
<213>

83
731
DNA

<400> 83

atgagatacc
gtacctgcaa
ggcggttacg
ggtgtaagaa
tttacacatt
atgaaacgta
tataatcatc
cgtagtagcgg
agtcgtgttg
aaagcaaacc
cgcgataaaa
gtagttgaaa
ggaagaatag

84
254

<210>
<211>
<212>
<213>

<400> 84
accttcaata

accaattgaa
taacaatcga
agctttatat
taataatcgg
<210>
<211>

<212>
<213>

85
716
DNA

DNA
Staphylococcus

Staphylococcus

taacatcagg
atttagaagt
gacgtggacg
atggttatac
ggcgaaaaat
caattacgaa
gtgacttacg
tcggtgcact
ttgagatagg
ttgatcgaaa
ttgatgaagc
atatgcctgt

(o]

ttcgcatcceca
acatcgccag
gtecgttgtge
ccaggtgaat

aata

Staphylococcus

aureus

agaatcacat
taaggttgag
tcgtatgcaa
attaggtagc
tatgggcegt
gccaagaccyg
aaatgtatta
atgcaaagtt
tggcattaaa
tgacgtcegt
gaaaacagat

tggtgtaggt

aureus

taagtttcaa
acaaaacact
cagagtttece

tcacaaccaa

aureus

35/763

ggacctcaat
gatattaata
attgaaaaag
cctattacaa
gcgccaataa
ggacatgcag
gaacgttcat
ttattagaac
gataaagatt
gtaattgatg
ggtgattcaa

agttatgtac

tggtctcaag
ttcaatacct
agtatataaa

tttatcttca

taacagttat
aagaaatgtt
atacagtgga
tggttgttac
gcgacgaaga
atttacttgg
ctgccagaga
aattagatat
tttatgattc
atggcatcgce
tagggggegt

attatgatcg

acacgatcca
aaaccactta
acttgatgag

tcttctttaa

tgttgaaggt
taagcgtcaa
gattgtttcg
taatgatgat
acgagaaaat
cggtatgaaa
aacagcagca
cgaaatatac
agaaacattt
acaagcaatg
agttcaagtt

taaattagat

ttggcctttt
acaaaccagc
gtgttttaaa

tatctacgcc

PCT/EP2006/010132

60
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180
240
300
360
420
480
540
600
660
720
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60
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180
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<400> 85
tcgaggaatt

acttgattgt
gggacgacaa
ctaacggaga
ttaaagactt
acgtaaaaga
gagagacatc
gaccaactga
tattaaatga
gacaacaagt
tggataacaa
ataaaccaat
<210>
<211>

<212>
<213>

86
581
DNA

<400> 86
gaacctagcc
tttgcaatgg
aaaaatgcag
tctcagcaac
gaacatgata
aaaaaagcag
gctgcttecta
gcgaataact
aaaaaaggtg
agtgcttctg

<210>
<211>

87
530

aacaaaggtc
gacgaataaa
agacaatcaa
gaaagtaaaa
accgaagtat
ctacacaaca
ggcaacagta
aatcaaagtt
atctaataac
aaaatacaca
tgatatgggt

ctatcctgaa

Staphylococcus

atcaagacag
ataaatcaca
aaaataacac
ctaaaccata
atgattctgt
cagctattgg
aagctaagaa
cgactgagga
cagcgatcgg

ccgcttcaaa

aaaggttata
tatacgccag
gatggtaaga
acgttagacg
gatgaaggaa
gacatcaacg
acaaaaaatt
gagttatatc
tggacacata
gtcgatgaat
aacttgattg

aaaccaaaaqg

aureus

tacacctcaa
tccagaacca
tgagcattca
ttttacaaca
aaaacaagat
tgctggaaca
acattcaaat
taaagcgtct
tgctggaaca

accacatgcc

36/763

caacacatgt
aaacaacatc
gaccagaaaa
tgacatctga
agaaaataga
gtacgacaat
gggatgacaa
aagatggaaa
cgtggacagg
taacaaaagt
tgacaaataa

dacaaaacacc

catgaagagg
atcgaagaca
acagtttctg
ggtgctaacc
caagatgaac
gcaggtgttg
gacgctcaaa
caagataagt
gcaggtttgg

tctaataatg

ggataacaat
aattagtggt
agtcagtgtg
aacaaactgg
atatacagtg
aacgaacaag
taataaccaa
agcaacagga
attagatgaa
taatggctat
atatacgccg

accaactaaa

aatattataa
atgataaaca
ataagagtga
aatcagaaac
ctaaagaaca
caggtgcagc
acaaaagtaa
ctaaagatca
ctggaggcgc

C

gatatgggca
gaaaaagtat
aatttattgg
aagtacgaat
accgaagatc
tatacaccag
gacggaaaac
aaaacggcaa
aaagcaaaag
acaacgcatg
aaaaaaccga

cctgat

taagaatgct
cgatactatt
agctgaacaa
atcaaaaaat
tcataatggt
tggtgcaatg
ttctggcaag
tcataatggce

agcaagtaaa

PCT/EP2006/010132

60
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180
240
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480
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<212>
<213>

DNA
<400> 87

tcgtgcatta
tggagataaa
aatcatcgca
taaaatgatg
tttaggtgta
caaatattta
tggtggttct
tgctacaacg
aattttaagc
<210>
<211>

<212>
<213>

88
560
DNA

<400> 88

cgccaaaata
ttacaattta
gaaaaagcaa
caaaaaatta
ccaacgtcaa
aaagaatata
gtacaaaaaa
aaggctgctt
gttagggata
ttaggtgatg
<210>
<211>

<212>
<213>

89
462
DNA

<400> 89

Staphylococcus

gtaccatcag
tcacgttatt
ccagaaatta
atcgcattag
tctattgcag
ggtggattta
cactcagatg
ttcaaagaat

aaacgtggtt

Staphylococcus

gtgcttcaat
ctgctgcatt
aagatcaact
aagaatatga
aggtaaaaag
atgatttact
tagaatatga
ctagagttga
cacaacataa

aggacaaacc

Staphylococcus

aureus

gtgcttcaac
taggtaaagg
ttgaaggtga
acggtactce
tagcacgtgce
atggtaagca
ctccaattgce
cattacgttg

tagaaactgc

aureus

atcagatagt
agatttatta
aatgacaagg
caagtataaa
agcaaatttt
aagttctatt
aaataaagag
tgatttagca

aactgaggca

aureus

37/763

tggtgaacac
tgttactaaa
attttcagta
aaacaaaggt
agcagctgac
gttaccagta
attccaagaa
gggtactgaa

agtaggtgac

tattattggg
gaagattatc
atattaagtg
gatttatata
gatcaatata
aaagatgcgg
ttaaaatctt
aataaagcgt

ttagagttaa

gaagctgttg
gcagttgaaa
ttagatcaag
aaattaggtg
ttattaggtc
ccaatgatga
ttcatgattt

attttccaca

gaaggtggtt

atatcattaa
gatatggtga
aagtcaagta
aagaatatat
atatcgaaga
tagaaacatt
attcttacga
atagcgttta

aagcgaaagt

aattacgtga
acgttaatga
tatctattga
caaatgctat
aaccacttta
acatcgttaa
tacctgtagg

acttaaaatc

aaatctagaa
aaaagagtat
tttacttgag
gagtaaaaat
cctaagagaa
taaatcagat
agaagaaaag
ttttgcgttt

ggatttagtt

PCT/EP2006/010132
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tgaaaaataa
ctacaattgc
tgagtattaa
caaaatttaa
ttaacgatgg
ctgatgcaac
ttgaaaaaac
cgtttgaata
<210>
<211>

<212>
<213>

90
584
DNA

<400> 90

aatcctcata
aaggcgggag
acactgcgta
ataattggag
ttaactgctg
aaccaaaatg
tatttaggtg
aataaagtag
agctctgtga
acagttaagg
91

545
DNA

<210>
<211>
<212>
<213>

<400> 91
gctggtygtgg

tatcttcacg

caggcgagta

attgatagca
gtcaacagca
tcacaatatc
ctcaacacct
tacattcgaa
tattaaaaaa
acatactgtce

caaagtgaag

Staphylococcus

acgcagaaag
attattttga
aagttccgga
aaagaaaagt
aattatcttt
ttgaagttaa
gagttagaga
atgggaaatt
cagtaactgg

tatataaaca

Staphylococcus

tacttatcct
ataaagataa

aagataaaaa

38/763

aaatctttat taacaatagc
gatgcgagcg aaggatacgg
gtagagtaca atgatggtac
aaatatatta aattcaaaca
tatggtgcac gtccacaatt
gaacaaaaat tgattcaagc
agtgcacaca gaaaagcaca

aaaatggtct tacaagagcg

aureus

agtaaccttg aaatataaat
tttcacatta agcgataatg
gataaaaagt acagatggtc
tagatatacqg tttaaagaat
aaatctattt attgatccta
attgggtgag actacggtta
taattgggga gtaacagcta
tagtcatttt gcgtacatga
tcaagtaact aaaggaaata

cattggttca gacgatttag

aureus

ggcaattggt
tccaagagaa
ttttaaatat
tgactataat
taataaacca
tcaaaatctt
aaaggcagtc

aa

ggaaatttgg
ttgaaactca
aagttatggc
atgtacaaga
caacagtgac
gcaaaatatt
atggtcgaat
aacctaacaa
aaccaggggt

ctga

attactacaa
aagaaaccag
caatctagac
attttagaat
gcagcgaaaa
gtgagagaat

aacttagttt

agaaggaatt
tggtatctca
gacaggagaa
aaagaaagat
gcaaaaaggt
taatattcaa
tgatacttta
ccagtcgtta

taataatcca

agtyggcagca tatttgtttyg ctaaaccaca btatcgataat

agatgaaaag attgaacaat atgataaaaa tgtaaaagaa

gcagcaagct aaacctcaaa ttccgaaaga taaatcgaaa

PCT/EP2006/010132

60
120
180
240
300
360
420

462

60
120
180
240
300
360
420
480
540

584

60
120

180
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gtggcaggct
gcaacacctg
gatcaaaata
aatcttaaag
aagtataaaa
caaaaaggta
ggcgt
<210>
<211>

<212>
<213>

92
527
DNA

<400> 92

ttaacaatag
tttaagctga
actttaatga
aacagcaagg
tttatgtctg
gataaaattg
tctcttggta
attatcttag
ttgattgtcc
<210>
<211>

<212>
<213>

93
645
DNA

<400> 93
aaatggttca
atttacaaat
tattgatcct
agaacaaact

caatttaaat

atattgaaat
aacaattaaa
tttcaattge
cagccaaaaa
tgacaagtat

aagataaaca

Staphylococcus

aacatttaac
aacgcggaca
aagttatatt
acgaaaaaag
gatatgaaaa
tctcacaact
tgaaacaaaa
atgaaccaat

aaaaagcgeca

Staphylococcus

gtcgtaatgg
gatattgaag
aaaactgtac
tcaaaggaat

ggatcgattg

tccagatget
tagaggtgta
aggacacact
aggtagtatg
aagagatgtt

attaacatta

aureus

aaagaagata
aatagttggt
aggttactct
caatatcggc
cttgaagtta
tcatatggat
attaggaatt
gaatggctta

agaaggtgtt

aureus

cgacaggtga
ataaggttga
aaactaatgg
tagatgttaa

agacatttaa

39/763

gatattaaag
agctttgcag
ttcattgacc
gtgtacttta
aagcctacag

attacttgtg

ggcaacaaaa
ctcgttggag
agtttccaaa
gcattgattg
ttgaatgaat
gaatacattc
gctatagcat
gatccaaaag

actttcttaa

agttttagaa
tgtaacggct
aaatcaaact
atataaagat

taaagcgaat

aaccagtata
aagaaaatga
gtcecgaacta
aagttggtaa
atgtaggagt

atgattacaa

cgattctcga
cgaatggtgc
gcgggaattt
aaaatccagg
caaaaaacac
ataaaaaagc
ttttaaataa
ctgtgcgaga

tttcgag

ggtggaaaga
gaactagaaa
ataacttcaa

ggtattggga

aatagatttt

tccaggacca
atcactagat
tcaatttaca
tgaaacacgt
tctagatgaa

tgaaaagaca

agatgtatca
aggtaaaaca
taatgttatt
aatatatcct
tcaagatatc
taaaacgtat
acctcaatte

tgtacgtgaa

ttagatatac
ttaatttatt
cactaaatga
attattatgc

cgcatgttgc

PCT/EP2006/010132

240
300
360
420
480
540

545

60
120
180
240
300
360
420
480

527

60
120
180
240

300
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atttattaaa
aggtagtaat
tgaagacata
cacaagtaat
agaaaatcta
tgaagttgat
<210>
<211>

<212>
<213>

94
548
DNA

<400> 94

ggtattgcat
aatgctgcgc
aacttaaacg
agtgctaacg
gcgcaacaaa
cctaacttaa
caaagcacta
gacaacaatt
ttgaacgaag
gctaacct

<210>
<211>

<212>
<213>

95
304
DNA

<400> 95

gttatcaatt
tcctggecgat
tgatgtaaca
tgaaaaaatg

ttctattcgt

cctaataatg
cagaatggaa
gcgaagagtg
atgagtggga
gataaaactt

tttagaacac

Staphylococcus

ctgtaacttt
aacacgatga
ctgatcaacg
ttttaggtga
ataagttcaa
acgaagagca
acgttttagg
tcaacaaaga

aacaacgcaa

Staphylococcus

aatacaaccc
atttcatctyg
attcataatg
ggcggtaata

attcaataca

gtaaaacgac
atcaaccaaa
tatatgcaaa
atttgaattt
atgttgttca

aaatggtagg

aurecus

aggtacatta
agctcaacaa
taatggtttt
agctcaaaaa
caaagatcaa
acgcaatggt
tgaagctaaa
acaacaaaat

tggtttecate

aureus

ctgaagcaat
cagcgttcett
ttggaatcaa
tccaactttt

caccaatgct

40/763

aagtgtgact
agttaggata
tacgacagat
acaaaataat
ctatgatgga

acatccagag

cttatatctg
aatgcttttt
atccaaagcc
cttaatgact
caaagcgcct
ttcattcaaa
aaattaaacg
gctttctatg

caaagcttaa

tcgatacatt
tattgttgca
tccaacacgt
caatcaaaca

tcaaccaata

gttactggaa
tttgaatact
acttctaaat
ggaagctatt
gagtatttaa

caact

gtggcgtaac
atcaagtgtt
ttaaagatga
ctcaagctcce
tctatgaaat
gtcttaaaga
aatctcaagc
aaatcttgaa

aagatgaccc

aaacctgcayg
gcacttatca
tcaggtatta
actggtgctg

acaatcgaag

ctttaatgaa
tgggtaataa
ttaaagaagt
cattgaatat

atggtactga

acctgctgca
aaatatgcct
tccaagccaa
aaaagctgat
cttgaacatg
cgatccaagce
accgaaagct
catgcctaac

aagtcaaagt

attttcatgt
caccaggaag
ttgatattgt
aacctactgc

gagaattagt

PCT/EP2006/010132

360
420
480
540
600

645

60
120
180
240
300
360
420
480
540

548

60
120
180
240

300
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tcca

<210>
<211>
<212>
<213>

96
269
DNA

<400> 96
gtagttgaaa
ggaagaatag
ggatttaaag
gaattgggct
ggaatgccaa
<210>
<211>

<212>
<213>

97
305
DNA

<400> 97

agacttatta
aggtacacgt
taacaaagga
ctctacagat
acctgaagat
atttg
<210>
<211>

<212>
<213>

98
287
DNA

<400> 98

aaaattgctg
actgatacat
gaagttggtg
gcacctaaaa

ggtttagatg

Staphylococcus

atatgcctgt
cacagggtgt
cagctgaaaa
attatcgtgg

ttatcgttaa

Staphylococcus

tctaaacgtg
atctatgatc
ccattcaacg
ttacaaaaat

acgattgtaa

Staphylococcus

gtatcgctge
tcactaatgc
aaaaacaagc
tcttcecgtaa

ttgttgaagt

aureus

tggtgtaggt
cgttagtatt
gcctggtage
gtcaaatcac

tggtgtaat

aureus

gtgaactagc
cacaacgtga
ataatactat
ctgaaaatga

catttgataa

aureus

acgtgaagtt
attctcaagt
tgctgtagac
agtaactgaa

taacatgcaa

41/763

agttatgtac
aatgcattta
gaaattcaag

ttaggtggtt

acaaaaaatt
aaaagaaatg
taagcaatta

aaaacattta

tgggggcatt

aaaggtatct
ggaaataacg
ttaaaagtaa
ttagtaaaag

gttgacgatg

attatgatcy
aaggtgtaag
acgaaattct

tagaaggcgg

ggggaagaaa

cttaacgact
tttaaagaaa
tatgtatcac

attggagacg

tagacatgaa
ttactcaagg
ttttagaata
aacaagttaa

taatgac

taaattagat
ttttggagaa
ctacaatact

tatgtcaaat

aattaaaaca
taatcgatag
ttttcaaagce
gtaagttgaa

gcaataaatc

aggtggctta
tgtatctgtt
tggtgaatca

atatattact

PCT/EP2006/010132

304

60
120
180
240

269

60
120
180
240
300

305

60
120
180
240

287
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99
429
DNA

<210>
<211>
<212>
<213>

<400> 99
agctgagacg

agcaactact
tcaagtatat
tgctcaagta
atcagcgact
aactaacact
agaaaatcaa
gcaatataa

<210>
<211>

<212>
<213>

100
536
DNA

<400> 100
cgggattctc
caagacacaa
tcgagttaat
tgtcaccaat
agcaataata
tgctcttatt
tctcatttca
aattggccaa
attacttttg
<210>
<211>

<212>
<213>

101
637
DNA

<400> 101
ttaattgttc

Staphylococcus

acacaagatc
gaacaagcaa
caagaccctyg
agtcaaaaag
acaaataata
aatgttacaa

attaatccag

Staphylococcus

tgcattatcc
atgactgata
agaaagttga
aacaacatag
aatactaaaa
tcttttgtaa
attttaaata
atattaaata

gcgaataaga

Staphylococcus

taccgctcca

aureus

aaactactaa
aagctgaggt
ctattgtcca
ttgatactgc
cgcagcctgt
atgctggtta

aattaattaa

aureus

cccacggcaa
atactaagtt
gcggtatcaa
cattaaccgg
agcaatgtac
tcgaccaatt
acgaattaca
gtaaagttat

ctgtgaaaat

aureus

42/763

taaaaacgtt
aaaaaatcca
accaaaaaca
acaagtaaat
tgcaaagtca
tagtttagtt

atcagctgct

cacccaaaat
tattaatatt
tggtagagat
atgtggatta
caaaaatgct
attacttaag
agccatacat
atatggtgac

agcaaaacaa

ttagatagta
acgcaaaaca
gcaaataaca
ggtgacactc
acaagcacta
gatgatgaag

aaacctgcag

aaactcttca
gatacgaaca
actacataca
ataattaggt
attgataaaa
taataattaa
aatacaatcg
acactattcg

agaaatacca

ataaagttaa
tttctggcac
aaacaggcaa
gtgctaatca
cagcacctaa
atgataattc

ctcttgaaac

atgttaaaaa
caccaaagta
tcaacaatat
cacctatata
tgaaaatctt
atgatttatt
ggatgaaagc
ctgttcecegt

gcggac

tttattaaat cctttaaaga gtaaaactgc taatagcaac

PCT/EP2006/010132

60
120
180
240
300
360
120

429

60
120
180
240
300
360
420

480

60
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gtgataataa
taaacgtaac
tctaatccaa
tctttaatga
gatacgccta
gatgctaata
caatttagcc
ttgataactt
gtaaacaaac
aatataaaca
<210>
<211>

<212>
<213>

102
507
DNA

<400> 102
aaagataatt
cttggcgtat
aatcaggaat
tgtagaagta
tecctacacac
aaagcaaaag
gtggattggt
agcagccggce
tgcaaaagtg
<210>
<211>

<212>
<213>

103
639
DNA

<4G0> 103
caagggtact

gaatgaataa

tatagattgc
gtgtagcata
aataaacgtt
aaatactaaa
taaacataag
gaatacatat
tattagcttt
gatagacgtt
ttatttgtcg

atatggttac

Staphylococcus

ggtttgctga
attacaaact
tctcacattg
ggaagatatt
ttttttaget
tttatagact
gcaaatgtaa
tcagttgtta

attaagaagc

Staphylococcus

taaacaaata

ttcacaagct

caatgttaat
tgtgattggt
aaaaataaac
aataaaaagt
tgttattttc
ggctgtaata
tcctaaaata
tatagaaatt
accattccat

aataatgggt

aureus

aaaaccagtc
caaaatttga
gtgaatacag
gttcgatatc
catcaccgat
ttaatgacca
ttattatgga
ctaaaaatgt

gatttga

aureus

43/763

gtaactggta
aaatagaacc
attaaaactc
agcagtaata
atatcatgtg
gtataagtaa
tgattaaagt
aatagcgatg
aaatttacgt

acaaatg

ctctaaagaa
tggcaataac
ttatattgga
ttcggatgta
tttttattct
accaagccgt
tggtttaaca

aggagcatat

tactccctte
acgaatgatc
cgacaacaat
taattacatt
aatgccacaa
aaatcattga
gaccaatatt
taattgcatt

ttaaatacca

tcgaatgtta
tatatagata
tttggtagtg
aaaattgggt
aataataatc
acaacaatta

ataaatactg

gaggttgttg

gataaacata
tccaagcact
agccattaca
gaaaaacaat
taaattaatt
tgcatttaac
ttcttcaaaa
aaaactcgct

atttataaat

agattcatcg
gatggtgtaa
attttaataa
taggaaaaca
catttaacat
aaaatgatgt
gtgcagtcat

gtggggttcce

gaaacaatta aagacgttac ggatgattat aaaattgttg

actaataagc gattggaaaa tttagattgt aattatcgtt

PCT/EP2006/010132

120
180
240
300
360
420
480
540
600

637

60
120
180
240
300
360
420
480

507

60

120
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tgttaggtag
ttgcaacagg
atttcgacgt
atgcgcatga
ttgtagaaag
gtcatgcage
cgaatgcacc
ttgtatatca
cagcttttaa
<210>
<211>

<212>
<213>

104
380
DNA

<400> 104
actttgtgca
attagggttc
cacggtgttt
attaattgct
gaaactagct
tggtatttat
tttcatattt
<210>
<211>

<212>
<213>

105
500
DNA

<400> 105
ttatggatag
tagcttatcc
tttatacaat
tgattaatat

taatttcaat

caaggtagat
tgttatccga
attattaatg
aatatatgcg
tatagaaaaa
aaaagaatat
tattttaaat
aggtcaaatt

acaaaatgct

Staphylococcus

attatcagca
cctatagagc
gctatttata
atatgtttgc
daaaaataata
attaaatata

tctgtttcat

Staphylococcus

cgtaaagaca
aattattaat
aataacaatc
gaatctatac

tctgattgag

ccaaaaaata
gaaattaaag
gtctatttaa
aaaaatgcct
cacatagtaa
tatcaatcta
gatagcagag
gtaatggaca

ccttcatteca

aurxeus

tgaacatatt
cggtgtatta
agataattgt
tttatctagc
ttctattctt

taaacaaggc

aureus

ataattggta
caacgagtag
acgagtgttg
aaatccaatc

agtatagctt

44/763

ttctttctaa
cttataaacc
gcaattataa
ttattaataa
aacatcgtgt
aaggatataa
aatttaaaga
gaggatatga

taattcgag

tatagtaatc
ctcaaccatg
cacgcaagaa
tttttattat
tttaacatgg

tacggtagaa

cgttgcttat
gtaatgaagc
tattaggcaa
attactactg

taattattgt

attaattaag
tgacgtgatt
aaaagctaat
agttccactt
taatgccttc
gaaggaagcg
aatcgaaaac

agagtttatt

tctacattta
gttggtatag
attccgcgag
ttttcaccag
gcagttccag

agatttttta

agctttagga
gtttggttct
tacgcttaac
gaaatttgtg

atttctttac

cgtataagat
catgcaaatg
attgtttatg
atttcaaagt
gtaacagtaa
aatgttatta
tttaaagaaa

attgcttcat

ctaaagaagt
cattaattac
ggttaatatt
ataaggaaga
cggcaattag

aattagtatt

ttacaatttt
attttaacga
aatatacgat
tcgatacttt

ttttttaatt

PCT/EP2006/010132

180
240
300
360
420
480
540
600

639

60
120
180
240
300
360

380

60
120
180
240

300
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tgaacaccat
atctgaatgt
ttcaattttt
tttgttttat
<210>
<211>

<212>
<213>

106
522
DNA

<400> 106
gattcttggce
tgatttgaat
tatccaaggce
tatcaaaaaa
aaatcgttat
tttagaaaaa
taataaactt
atcttcagaa
ttataacatg
<210>
<211>

<212>
<213>

107
655
DNA

<400> 107
taatgtttcc
atggagtagg
ttgtatacga
tccaggattc
tttatatgag
tcaaacatga
ttgtgtttgg

tatcattttt

cgatattatc
attttttagg
aggtttgctg

taccagtgaa

Staphylococcus

gctactaaca
atcaatgagg
atcaataatt
gctattgctt
gattttgtca
cactataaaa
attaagtata
ggttttctta

agtattatta

Staphylococcus

ttgccttatg
aaagctcttt
tgttttaggt
aactatagat
tgtggagttt
agltggtatca
tcttgttatt

aattattaaa

45/763

tttttaatte tacttaatat tttaatgtgt ttaaggattt

atgactttaa aatataatca gattttgtat attgctctta

ataggactat ttctatatta tttaatccaa aactggattg

aureus

ttaagcatat
tggacattat
actataaata
actatcgatt
tagtatgggg
ataaattcat
gaatgaaaaa
aatttttacc

gagaaagtaa

aureus

ttaggtgata
ataagcttct
tttcttagat
aatttaccat
atcataggct
agaaalagct
tgtgggattt

acagatgcaa

gtcattatta
atacactgac
taaagtagat
taggccatac
aagttataca
tttaaatata
aatcgttgat
taaatctgaa

tgtaaccgat

aacctttatt
cgaataatcc
tagtatttat
taggacaagc
cgctatttat
LLacactltc
ttgtagcttt

tgggaagagg

tcacattatt taaaccacat
aaatatgata tcgaagaaca
attaaagaag attggacatt
gctatgaaaa ttcttaaaga
ggacacttat ttaaaagttt
agggactact tttttgaaaa
gctagcaggg tgacaacatt

aaatatagaa ttatttatag

g9

atttttagca cctataagtt
gaattttaaa ttttcgaaaa
acctgctatg atagtgtttt
ttattttaat caagcggtta
attgatacta tctaaattat
tggatcatca atttattaca
tcccgaagtg cgcaaaaaca

aaccgaagca acaagtggtt

PCT/EP2006/010132

360
420
480

500

60
120
180
240
300
360
420
480

522

60
120
180
240
300
360
420

480
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taaatgttct
catatgcttc
tagctatagg
<210>
<211>

<212>
<213>

108
459
DNA

<400> 108
gtaaaaacat
tataagaaag
gcgtggaaag
gatataactg
atttttcaat
ggtgtttata
aagtcacatg
tcagttatat
<210>
<211>

<212>
<213>

109
562
DNA

<400> 109
aagatacgat
aatcagtttt
tgcatgttta
ggtaagttta
aagtttgatt
tttagcatta
tacactagga
taaagcatta
aaatagtttg

agtgggtatt

ttttgtaatg
atataaaaag

aattttaaat

Staphylococcus

ttatgaaatc
aatatttaac
ctgttcecgtt
ttagaatgca
cgcccgggac
tagcgcctaa
caccaggtga

taccaggagt

Staphylococcus

ttgttgattg
ttgatatcat
tacccaaact
acaaacattt
aatgtgttta
ggaagtttag
tataaaacgt
tttttagaaa
tctttctcgg

tatggtatgg

46/763

ctatttcaac ttgccttagc gttattattc ttaataatcg

tataaagaga atcctaaaat tatttatgtt gtattaccgc

attagtttaa ttgttggtga aagaagaagt tatca

aureus

gaaaatattt
tggatattat
caagttgtta
taaccctaat
gtattttaat
cgtaggtatt
agatgtcaaa

agaattgggg

aureus

tgaataccaa
tgcttatttt
ttatattaga
ttacaaatta
gagctggatc
gattaattat
ttaaaaagca
ataaaaatca
ttgttgtgtt

cc

agattaatga
tttgaaaata
ggaataaata
aacattgttt
aatttttcag
attacagcta
atagggaatt

gaacataca

aaatgaccgt
attaatactg
ttttatttte
tctaaataag
aatggcttta
tggtttttca
ctttaatatt
gttagtttat

ctttataggt

atacaccact
aagtggctgyg
caagtttgcc
ttgataaaaa
cagttatata
atcataatat

atagttggat

agtgctaata
ataccaatat
attattatta
gaaagaaagt
cttcaaatca
ttatcctata
gtgagagata
tcaacaccat

attttgtata

attattattt
atggttatgg
atttcctgca
tgatattcat
tataggtaga
taaaaatttg

tggaatgaac

tactttcaca
ttgcgattag
tgttgttttt
ataaagtgtt
ttttecggact
tcgcaggcat
aagaagaaac
caatattatt

ccaatacaga

PCT/EP2006/010132

540
600

655

60
120
180
240
300
360
420

459

60
120
180
240
300
360
420
480
540
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<210> 110
<211> 104
<212> DNA
<213> Staphylococcus
<400> 110
ttttatctta attaaggaag
tgacttagta aaatggatta
<210> 111
<211> 351
<212> DNA
<213> Staphylococcus
<400> 111
aaatatcaaa tcgctgtgge
aacacatggc tggacgttaa
aagaagaagt ttgaggctac
gaaagtgata ggaaatactt
atgactcgta cctatcgtaa
aagttaaaaa tagatgaaaa
<210> 112
<211> 278
<212> DNA
<213> Staphylococcus
<400> 112
gggttcttge tgtctttaag
cgtaatgttt tgatgtattg
tgataaaaag ctttttgttg
gaagtttgtt gcgtgttttc
gtaattgttg ctgccccaac
<210> 113
<211> 226
<212> DNA
<213> Staphylococcus
<400> 113

aaagatagtt

ctaagataaa

aureus

47/763

gagtgatttc aatggcacaa gatatcattt caacaatcag

tcgacacagt gaacaaattc acta

aureus

tgatacgaat

ctatggttat

gttcaaacgc

gataagtatg

ggagaatgag gcaaagaaat

gtgggaaaac
tattgagaaa

caagaagaaa

aureus

tgattcagag
gttacgttgt
atctgttacg
actcgctttt

tagcaacttc

aureus

tcaaaagatt
atcgcagaag

gtgaaagatg

aatacttctt
tcttctgtga
tagttgtttt
gcttcececeat

gagatata

cagattatga
atgagaagaa
tacttagtga
tagatacgaa
cgatgaagca

cccttgagtg

gtgcacgttc
taccttttag
gagttgtttg

ttgaaatcat

aaagttgagg
tgacgcaatg
gatgaaaact
gtctgcggat
taaagatact

g

tgggtgttcg
atgtaatact
gtgcttagtt

tgtagctaaa

tggtccatta agactcgcag gtggagatat taataagcta

PCT/EP2006/010132

60

104

60
120
180
240
300

351

60
120
180
240

278

60



WO 2007/039319

gattcaacaa
cctgaatctg
tttacaaatg
<210>
<211>

<212>
<213>

114
576
DNA

<400> 114
gctagtgcat
tcagcagaag
tttaatttac
tataatacta
ggaaaaaata
aaagtatctt
ggagagtatg
ttaatcagat
aaaataggga
ttcgatcata
<210>
<211>

<212>
<213>

115
630
DNA

<400> 115
ttttagcagce
aagcaaaaga
ctacagataa
ttggtacagt
caattgttac
ttacacccge
ttgaagctga

aattaaaacc

ctcaagacaa
tatacgttta

aagatttata

Staphylococcus

ttgttattca
aaataaaaaa
caaaagagct
taggtaatgt
cagttctaac
ttagaccttc
aagtcaaaga
taaaaccaga
catctaatga

aagttaacca

Staphylococcus

gtcaattttt
atacagcgca
agagctttat
gtttgtcaaa
taattaccac
tcaaaataga
agaaattaaa

aaacgaaaad

48/763

agtaagaaga ttagattcat ctatttctaa atctactact

tagactttta aatttagatt atttgacaag tatcgttgga

taaattacaa cagaccaata atggcc

aureus

agacgaactg
acatgaagag
ttttagtaaa
ttttgtaaaa
aaatagacat
tataaataca
aatattacaa
tcaaaacggt
tttaaaagat

aatgcacaga

aureus

actatttcct
gaagaaatca
acacacatta
ggtagtacat
gttgcaagag
gatgcagaaa
gaatctccgt

ggggaatcag

atgcaaaaaa
aaatggaata
gttgatgaaa
ggacaaacaa
atcgctaaat
gatgataacg
gaaccatttg
gtttcattag
ggagacaaac

agtgaa

tacctgtgat
gaaaattaaa
cggataatgce
tagctaccgg
aagcagccaa
daaaaltgaatt
atggacaagg

cgggagattt

accatgcaaa agcagaagtt
agtactatgg tgtcaatgca
aagatagaca aaagtatcca
gtgcaactgg tgtgttaatt
ttgctaatgg agatccatct
gtaatactga aacaccatat
gtgcaggtgt tgatttagca
gcgataaaat atcgccagca

tcgaattaat aggctatcca

tccttttgaa agtacattac
acaaaaattt gaggttccac
aagaagtcct tataattctg
agttttaatt ggtaaaaata
aaacccatcg aatattattt
cccltactceg tatggaaaat
actcgattta gctataataa

aattcaacca gctaatatac

PCT/EP2006/010132

120
180

226

60
120
180
240
300
360
420
480
540

576

60
120
180
240
300
360
420

480
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ctgatcatat
attcagctta
gatatactga
<210>
<211>

<212>
<213>

116
330
DNA

<400> 1le6
agaaagaaag
ttaatagccc
gatatcggcc
gctataactc
ctagttgtta
tatccatata
<210>
<211>

<212>
<213>

117
350
DNA

<400> 117
tcgttacacc
ctggtccagce
gtggctttaa
gcgagtttga
ctcgtttagc
atgaagtgaa
<210>
<211>

<212>
<213>

118
221
DNA

<400> 118
tttaagcgta
tcaacgtgaa

ttataaaaac

tgatatacaa
ctctttatat

ggtaggaaac

Staphylococcus

tgatttctat
ctttagccaa
aaggtgcaga
aaaacattca
agatgcaagg

ttaaaagaat

Staphylococcus

gaatggtcaa
agcaagagac
tccatcattt
aatcacttac
cgttgataga

ctggaaaaca

Staphylococcus

ctatcacaca
atggatttat

tttaaaacta

49/763

aaaggagaca aatattcttt attaggatat ccttataatt

caaagtcaga ttgaaatgtt caatgattct caatattttg

tctggatcag

aureus

gattaaaaat
tccatttata
aatcatcaaa
atttgatttt
cttcattagc

gatatggcca

aureus

gtatctgcat
tatttcgtcec
attacaacat
ggcagaaaca
aaacatgatg

catgaagtaa

aureus

aaaatattaa
gaaatttcta
agaacacaag
gtaaaagata

tctagaacaa

atgatcaata
cagataatca
tgtcacacga
tggatgctac
cttttaaaaa

aaattaaaag

cagcaacttt
aagcagaaaa
acattactag
aaaaatataa

catattcaga

cttatttgca
actacctcct
aaaaggtaaa
atatgcatac
ccgaaacgtt

catcacacct

agcagttggt
taagatagaa
caaacgatta
caaagatgcc

cttaaaaaaa

caagacccaa
ttaattcaaa
ggtgataaaa
gtgacaagac

acagttaaat

gacaagatgg cgctaaaaaa tctaaaatta cagtaactta

accaaattcg ttggaatggce ttctactggg caggcgcgaa

gaacatttaa atcaacatat gaaattgatt gggaaaatca

PCT/EP2006/010132

540
600

630

60
120
180
240
300

330

60
120
180
240
300

350

60
120

180
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caaagtgaaa

<210>
<211>
<212>
<213>

119
337
DNA

<400> 119
ttgatagcga
ttccagacag
cagtatctca
atatggatgt
gtcatagagt
ggaagactca
<210>
<211>

<212>
<213>

120
752
DNA

<400> 120
gtcagctcag
gccgcagatt
gtaaaaacag
tatagtttta
accattgctg
tggccttcag
gattactatc
ttcaacggta
gtttcgattg
ccaactgata
ggaccatatg
agaaatggtt

ttatcttcag

ttgttagata

Staphylococcus

tttatttgta
cgagttacca
cgaaaaaggt
cactcatgcc
ccataatgca

cgaaatcaaa

Staphylococcus

taacaacaac
ctgatattaa
gtgatttagt
tcgatgataa
gtcaatatag
cctttaaggt
caagaaattc
atgttactgg
gtcatacact
aaaaagtagg
atagagatte
ctatgaaagce

ggttttcacc

50/763

caaaagaaac tgaaaacaat a

aureus

ggctacaaac
cctcttgtac
tcaagcgaca
attaaaagat

tttaaaaata

gtgaaaggac

aureus

actattgcta
tattaaaacc
cacttatgat
aaatcacaat
agtttatagc
acagttgcaa
gattgataca
tgatgataca
gaaatatgtt
ctggaaagtg
ttggaacccg
agcagataac

agacttcgct

ctcatagtaa
aaagtggatt
cgagcgaatt
caacacatta
gaaactacac

agaattg

ggttccatat
ggtactacag
aaagaaaatg
aaaaaactgc
gaagaaggtg
ctacctgata
aaagagtata
ggaaaaattg
caacctgatt
atatttaaca
gtatatggca
ttcecttgate

ac

agatcctaga
taacccttca
tgaaatcact
tggcaacagt

tgtgaaatat

tgatgaatcc
atattggaag
gcatgcacaa
tagttattag
ctaacaaaag
atgaagtagc
tgagtacttt
gcggecttat
tcaaaacaat
atatggtgaa
atcaactttt

ctaacaaagc

gattatttcg
tttatcgcaa
tatggaagaa
tatttagatg

gaagtcaatt

tgtcgctggt
caatactaca
aaaagtattt
aacgaaaggt
tggtttagcc
tcaaatatct
aacttatgga
tggtgcaaat
tttagagagc
tcaaaattgg
catgaaaact

aagttctcta

PCT/EP2006/010132

221

60
120
180
240
300

337

60
120
180
240
300
360
420
480
540
600
660
720

752
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<210>
<211>
<212>
<213>

121
507
DNA

<400> 121
tgttatcgac
aatcttctta
cttcagacaa
gtcgttctca
atggtggcgt
aaagcggttg
aaaatggtaa
gtgctggaca
aaaagaaaaa
<210>
<211>

<212>
<213>

122
213
DNA

<400> 122
ggtgtcctat
agtgaaatgg
aaagatcaca
gttaaattaa
<210>
<211>

<212>
<213>

123
220
DNA

<400> 123

Staphylococcus

cgttttgtat
tattaaaaat
attattaagt
atcaggttgg
agcgattgta
tggattcgat
gaacgttcac
tgatcgaaaa

tatccccaaa

Staphylococcus

ctcgaaaaca
atagatatac
taagagcaac

tagatactca

Staphylococcus

ataaagaaag gaaatgattt

ggaataatca
aatattggtg

ggggtcacac

<210> 124

ctcctattgce
attgcgctga

aaaatattca

aureus

ccaaattggg
aatgatgtcg
aatgtgaaaa
gacaaaactg
agtaaatatc
aatgatagca
gttatcggta
attagagctg

gatgaaa

aureus

aaacgctgca
aaacttttgg
tcatacatca

atctaaggaa

aureus

tatggtcaaa
tacttcgttt
ggtagtcaaa

gtttgatttt

51/763

ggcaatataa
taatattcaa
aagaatatcc
aaggtagcta
ctattaaaga
acaaaggctt
cacatacaca

aacaaatgaa

acgcgctgat
tgaagcattt
ttaccaaaca
ctcatcaact
gaaaatccag
tgtttataca
atctgaagat

agaaatcagt

ttaatcggac
gataatggtg
cctgtacteg
gttgctgaag
catgttttca
aaaatagaga
tcacgttgtg

gactttgtta

aaaaaatcaa aaattactgt tacttatcaa

atcaacttca actggatagg taataattat

atttatgaag ttgattggga aaatcataca

aaa

aaaagactat

catgaatcta

tagctgcaac

aagctgataa

attgtcgtta

caatattgag

agaacagaag atacaagttg cgataagtgg

gttaaagata

PCT/EP2006/010132

60
120
180
240
300
360
420
480

507

60
120
180

213

60
120
180

220
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359
DNA

<211>
<212>
<213>

<400> 124
atcattaggt

tcaaaatccg
tttcaatcct
atttgaaata
ctatggcaat
cacagttaaa
<210>
<211>

<212>
<213>

125
612
DNA

<400> 125
aagttgctca
agtggacaga
aagatccagc
atazaattaa
acaaagctgc
aaacaggtaa
taactaactc
ctttacgtga
tcgttggtgg
acaaaatgag
gggctaacat
126

401
DNA

<210>
<211>
<212>
<213>

<400> 126
tgttattatt

aaggaaaata

Staphylococcus

aaaatgtctg
agagactatt
tcatttattg
acgtatggca
agttatttag

tatgaagtga

Staphylococcus

aatacaagct
tgctaacttt
attaaaatat
tcaattctta
tcaaatgtat
cggtacttct
aaacacgaaa
aggtattaaa
tgctaaattc
atggaatcct

ca

Staphylococcus

ctcattttct

taaaaagggc

aureus

gacatgatcc
ttgtgccaga
caactgtttc
gaaatatgga
aaggatctag

actggaaaac

aureus

ggtttacaat
aatgatgtta
caattcttac
aaaggtaaag
ggcattaatg
caattagcga
taccataacg
tatgctaaac
atcggcaact

gcacatccag

dureus

52/763

aaatttattt
caatgaatta
tcatgaaaaa
tgttactcat
aatacacaag

tcatgaaatt

ataaaccaca
agcatgcaat
gcttagacca
gtgtattaga
aagtttatct
aaggtgcaga
tatttggtat
aagctggttg
catatgtaaa

gaacacacca

gttggatata
cccccattag
ggctcaggag
gctactagaa
gcatttgtaa

aaagtgaaag

agtacaacgt
ggatacgaag
accacaaaat
aaaccaaggt
tatctcacat
tgtagtgaac
tgctgcatat
ggacacagta
agctggtcaa

atatgctaca

aaccatatag
tacacagtgg
atacaagtga
gaacaacaca
acagaaatta

gacataatt

gtaccaggta
cgtttagctc
atttctattg
gctgcattta
gccctattag
aacaaagttg
gataacgatc
tcaaaagcaa
aatacacttt

gatgtagatt

tcaattacta atgaggtaag tgcatcaagt tcattcgaca

gatgacgcga gttattttga accaacaggc ccgtatttga

PCT/EP2006/010132

60
120
180
240
300

358

60
120
180
240
300
360
420
480
540
600

612

60

120



WO 2007/039319

tggtaaatgt
agtttcctat
gggcattaga
agatcgaagt
taacagaaaa
<210>
<211>

<212>
<213>

127
715
DNA

<400> 127
ttttattcat
aagaaataaa
atcttaaaca
atcaattttt
acgatttatt
tagacttgta
cttgtatgta
tgccgatcaa
cgaataagaa
aazaatataa
tgtttcatac
attcaaatac
<210>
<211>

<212>
<213>

128
233
DNA

<400> 128
cgtagatgtg
tattaattcg
taatggaaac

aaatttatta

gactggagtt
taaacctggg
tgcgacagca
cacttattat

aggttttgtt

Staphylococcus

tgcectaacg
tgaaaaagat
aatctattat
acagcatact
agtagatttt
tggtgcttat
tggtggtgta
tttatggcta
aaatgtaact
tttatataac
ttctacagaa

actattaaga

Staphylococcus

tttggagcta
catcaaactg
caattagata

tecttttgacg

gatggtaaag
actacactta
tataaagagt
gataagaata

gtcccagatt

aureus

ttgacaacaa
ttgcgaaaaa
tacaatgaaé
atattgttta
gattcaaagg
tatggttatc
acgttacatg
gacggtaaac
gttcaggagt
tctgatgttt
ccttcggtta

atatatagag

aureus

attattatta
acaaacgaaa
aatatagaag

tacaaactaa

53/763

gaaatgaatt
caaaagaaaa
ttagagtagt
agaaaaaaga

tatcagagca

gtccacttgt
agtctgaatt
aagctaaaac
aaggcttttt
atattgttga
aatgtgcggg
ataataatcg
aaaatacagt
tggatcttca
ttgatgggaa
attacgattt

ataataaaac

tcaatgttat
aacttgtatg
tattactgtt

taagaaaaag

gctatcccct
aattgaatac
tgaattagat
agaaacgaag

t

aaatggtagc
gcagggaaca
tgaaaataaa
tacagatcat
taaatataaa
tggtacacca
attgaccgaa
acctttggaa
agcaagacgt
ggttcagagg
atttggtgcet

gattaactct

ttttctaaaa
tatggtggtg
cgggtatttg

gtgactgcete

cattatgtcg
tatgtcgaat
ccaagcgcaa

tctttceccta

gagaaaagcg
gctttaggca
gagagtcacg
tcgtggtata
gggaaaaaag
aacaaaacag
gagaaaaaag
acggttaaaa
tatttacagg
ggattaatcg
caaggacagt

gaaaa

aaacgaatga
taactgagca
aagatggtaa

aag

PCT/EP2006/010132

180
240
300
360

401

60
120
180
240
300
360
420
480
540
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715

60
120
180
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<210>
<211>
<212>
<213>

128
360
DNA

<400> 129
aatttttgge
aagtgaaaac
atgtgtatgg
aagttacagg
ttgataatgg
tttcttttga
<210>
<211>

<212>
<213>

130
501
DNA

<400> 130
ccacctgttg
tttccaattg
gctaacaatt
ataataccta
ggtcttacat
atcgacaata
caggaactag
gatggttctg
tggtttgact
<210>
<211>

<212>
<213>

131
542
DNA

<400> 131
gaagatttac

tataatcacc

Staphylococcus

acatgattta
agagttatta
atcaaattac
tggcaaaact
gaacttacaa

agtgcaaact

Staphylococcus

daggaagagg
agtataagag
ataaagataa
aatctgaacc
ttaatagttc
gacaatcact
attacaaagc
catttgaatc

tatttcctaa

Staphylococcus

acgataaaag

cattcattaa

aureus

atttataaca
aatgaaggtt
tatgtaaact
tgtatgtatg
aatgtactta

gataagaaaa

aureus

agttattaat
ttataatgag
aaaagtagac
ggatataaac
agaaaatgaa
tggatttaca
aagacactgg
tggatatata

a

aureus

54/763

ttagtgataa
tagcaaagaa
gctatttttce
gaggaataac
taagagttta

gtgtaacagc

tctagacagt
gttaaaactg
atttttggcg
caaaattttg
agagataaat
ataactacaa
ctcactaaag

aaatttactg

aaaactgaaa
gtacaaagat
atccaaagat
aaaacatgaa
tgaaaataaa

tcaagaacta

ttttatctca
aattagaaaa
ttccatattt
gaggttgttg
taattactgt
atzagaatat
aaaaaaagct

aaaagaacaa

aattatgaca
gaagtagttg
aatgtaggta
ggaaaccact
agaaacacaa

gacataaaag

tgatttaatt
tacagaatta
ttatacatgt
tatgtatggt
acaggtaaca
ggttactatt
atacgagttt

tacaagtttt

tgagttaaca gatttagctt tagctaatgc atatggtcaa

agaaaatatt aagagtgatg aamataagtgg agaaaaagat

PCT/EP2006/010132

60
120
180
240
300

360

60
120
180
240
300
360
420
480

501

60

120
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ttaatattta
gatttagctc
aagtgtgaaa
agtgaaaaat
aaagaaacag
aagatcagaa
aaaggtctaa
tt

<210>
<211>

<212>
<213>

132
343
DNA

<400> 132
agtcttatct
atatgtgaat
ctcgtataaa
aaagggaaaa
tatatatggt
tataaattta
<210>
<211>

<212>
<213>

133
272
DNA

<400> 133
ggatataaat
ttgacaggaa
tttgtagtaa
aagacaaatg
agtacaggtc
<210>

<211>
<212>

134
450
DNA

gaaatcaagg
agaagtttaa
aaataagtga
tggcacagga
aattaatacg
aaatattgtc

ttgaatttga

Staphylococcus

aacggcgatg
ttaaagaatg
aatgatacat
aatgtcgatg
ggtgttacta

attatcaatg

Staphylococcus

acggaaataa
atgaaaaatt
gagaaggtag
ggactcaaca

aacacactac

tgatagtggc
aaataaaaat
aaatatttct
aagggtgatt
aacaaataag
cgataaatat

tatgaaaact

aureus

taggtccagg
ttaaagacaa
tgtatgctga
tttttggtat
aagcagaaaa

gcaagcatca

aureus

agttacattt
aactgttaaa
tgacaaatca
taaagatact

ttctgtgact

55/763

aatgatttga
gtagatatat
gaatgtctat
ggtgctaatg
aaaaatgtga
aaaatttatt

cctagagatt

aaatctaaga
aaattcacca
atttgacaat
aagctataaa
caataaatta

aacagttaca

atagataatt
gatgatgacg
gctatcacaa
gttcaaaacqg

tc

gagtaaagtt
atggggcatc
atggaggtac
tttgggtaga
cattgcaaga
ataaagacag

actcattcga

aatttttata
gaatcacacc
gaatatataa
tatggttcta
gattcgccaa

act

ctcaacaaat
aagtttctaa
catcgattgg

ttaatttgtc

tgcaactgct
tttttattat
aacactaaat
tggtattcaa
attagatata
cgaaataagt

catttatgat

ctaaatatga
gcttagaata
ctagtgatct
actctcgtac

gaataatacc

tgatgttaca
tgttgacgtg
tggaattaca

agtttctaag

PCT/EP2006/010132

180
240
300
360
420
480
540

542

60
120
180
240
300

343

60
120
180
240
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<213>

<400> 134
atgaaattta

attacatcga
gagttgaaac
tatactgaaa
tctttagttg
tttatcctta
aaaacaaaca
ggtaaagaag
<210>
<211>

<212>
<213>

135
500
DNA

<400> 135
gtattgaata
tgaatatcat
attatcatac
ttgaaggtgce
taatagcaga
tcccatttaa
aataccttat
aaaagaaata
tgtccgatgt
<210>
<211>

<212>
<213>

136
384
DNA

<400> 136
gcgcaattac
acaaagtacc

attcagcgac

Staphylococcus

aagcgatage
atgtacaatc
actattataa
aaggtaaaga
gatctgataa
gagaaggtga
gtcaaccttt

daccacaaag

Staphylococcus

taaaaatgtg
agatggtaat
gggtgtacat
aaagtactct
agcaagagtt
aatagttaaa
tgataattat
ctatggaaag

tatcaatgtc

Staphylococcus

agtaacgacg
aacgcttaaa

aacacaagca

aureus

aaaagcaagt
agtacaagcg
taaaccggtt
ttatatagat
agacaaattt
cagtagacaa
tattgactat

tagtttatac

aureus

acaggttata
tctgttaata
cgtaatctta
attgggggta
attaaagcag
gaagcgatgt
ggtctttacg

tatacatttg

aureus

56/763

ttagcattgg
aaaacagaag
ttagagcgta
gttatagtag
aaagatggag
gcaacaaatt

atacacacac

tcagtttcat
accttgettt
atatatttta
tcactagtgce
atcatattgg
cattgaaaga
gtgaaatgag

aattggataa

gaatgttagc
ttaaacaaca
aaaatgttac
acaatcaata
acaactcgaa
actcaattgg

caatccttga

tcaaccaagt
aattggcaaa
cgttaatgag
aaacgataaa
tgaatatgat
gattgatttt
tacagggaaa

aaagttacaa

aacaggtgta
aagtgaatca
tggatataaa
ttctcaaatt
tatagatgtg
tggcgtaaca

aatcaagaaa

attaaattta
gataagcaac
gataagagat
gctgtcgacc
tatgactttt
aaattaagaa
attaccgtca

gaagaccgta

caatcggtca aagcagaaaa aatacaatca actaaagttg

gcagagcgat tagcaatgat aaacataaca gcaggtgcaa

gctaacacaa gacaagaacg cacgcctaaa ctcgaaaagg

PCT/EP2006/010132
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180
240
300
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caccaaatac

aacaagaaga

cacaaacgac

acacgccaca

<210>

<211>

<212>
<213>

137
270
DNA

<400> 137
tttaaaagtt
agcagcaaac
caaacagcaa
acacgcaaat
tcattatgca
<210>
<211>

<212>
<213>

138
556
DNA

<400> 138
tttttatcgt
tatcatctaa
tgctagactg
ccttaggatc
gtccttatta
ctaaaaaaag
caaatactga
aagatagccc
tagactttga

aaacgggtgg

<210>
<211>

139
532

taatgaggaa
gcagaaatcg
gaccgaatcc

accaatgcaa

Staphylococcus

agttctttat
gcgttatctt
acacctaaga
gttatattac

cccgtaactt

Staphylococcus

aagccctttg
tcaaataatc
gtatagtagt
tatgcgtata
tagccctget
ccaacatact
aaaattacct
cttaaagtat
aattcgtcat

ttattg

57/763

aaaacctcag cttccaaaat agaaaaaata tcacaaccta

cttaatatat cagcaacgcc agcgcctaaa caagaacaat

acaacgccga aaactaaagt gacaacacct ccatcaacaa

tcta

aureus

tcgttgcaac
caaaggctat
ttcaaaaagg
caaataacga

atattcaagt

aureus

ttgcttgecga
aaaactgcaa
gggtctgaca
aaaaacacag
tttacaaaag
agcgaaggaa
actccaatag
tggccaaagt

cagctaactc

tttgacaaca gcgacacttg
ggacaatcat ccacaacaaa
cggtaacctt aaaccattag

tcgtcaccaa atcacagata

caatcgctac agattttacc
aagcatctac aaacgataat
cttttacaaa tagtgaagtt
atggcagcat cagccttata
gggaaaaagt tgacttaaac
cttatatcca tttccaaata
aactaccttt aaaagttaag
tcgataaaaa acaattagct

aaatacatgg attatatcgt

tgagttctecce
cgcagtcaag
aacaacgtga

caacgaatgg

cctgttcecct
ataaaggatt
ttagataatt
atttttccga
acaaaaagaa
agtggcgtta
gttcatggta
atatcaactt

tcaagcgata

PCT/EP2006/010132

240
300
360

384

60
120
180
240

270

60
120
180
240
300
360
420
480
540

556



WO 2007/039319

<212>
<213>

DNA
<400> 139
gaaagtattc
gtggtcatga
aaacgacagc
acaatacgca
ttaaagaaac
caaaaactag
ataaaagtaa
aaccaagaac
atgttaatga
<210>
<211>

<212>
<213>

140
622
DNA

<400> 140
cgggcaaata
attaaataaa
gcagaaaatt
tgcttatgtt
tgttcaaatg
aggatttact
cgtatgggaa
tgtaactgta
agaagatggg
aaacttacca
ttcaaacggc
<210>
<211>

<212>
<213>

141

DNA

892"

Staphylococcus

tgtaggtact
agctaaagcg
cccaagtgag
aactgcaact
tagtagtaac
caatgtaaca
tttaacacaa
tttaaatcgc

taaagtacat

Staphylococcus

aataaagatg
ggatacgatg
acatatggcg
gtaatggtta
gctactttat
aataaccaaa
gatactaata
actgtatttg
tcatacttga
aaaggttatg

ttatcttcag

Staphylococcus

aureus

gcttcaattt
gcagaacata
aataaaacaa
gcagatcage
atgcaatcac
acaaatgata
gcaaaagatg
atggcagtga

ttttcaaata

aureus

taacagatat
tgaatactaa
acaacaatag
atacaaaatt
cttcaacagg
gtggcggagce
aaaacggtgt
ataataatac
ttccaaactt
aagtaacccc

tt

aureus

58/763

tagtagggac
cgaatggaga
ctaaaaaagt
ctaaagtgac
cacaaaacgc
aatcatcaac
tttcaactac
atactgttgc

ttgacattge

aaaaatatat
agagcttaca
cgctgttatt
ccaatataca
taataaatcc
tggtcaagaa
tcaagaatta
aaatacaaaa
acctaatgga

ttcaaaacaa

aacattgatt
attaaatcaa
tgatagtcgt
aatgagtgat
tacagctaat
tacatatagt
acctaaaaca
agctccacaa

gattgataaa

caagttccta
gatgtaacaa
gattttggaa
aatagcgaaa
gtttctactg
gtatataaaa
ggagaaaaag
gtaggagaag
gattaccgtg

ggtaataacg

tttgggttaa
tcaaaaaatg
caactaaaag
agtgcaacag
caatctacta
aatgaaactg
acgactatta

caaggaacaa

g9

aaggttatac
atcaatactt
atgcagattc
gcccaacact
gcaatgcttt
ttggtaacta
gcgttggeaa
cagttactaa
tagaattttc

aagaattaga

PCT/EP2006/010132

60
120
180
240
300
360
420
480

532

60
120
180
240
300
360
420
480
540
600

622
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<400> 141
aaagttggcg

gatacagagt
gataagaatg
ccatcaggag
acatttacag
tatattgata
ggtaaagaaa
tcaaacattc
atttatgtta
caagtagatg
acagaaataa
tatgatttta
aataatgtag
agtaaatata
acaactgata
<210>
<211>

<212>
<213>

142
747
DNA

<400> 142
gtttgggact
atagtataat
cgataagtaa
acggtgtaac
gtatttctgt
ctggaagcgt
ttggtggcac
cgggactttt

ccacagataa

atggtaaaga
ttacaattga
taattccttc
aggtcattgce
actatgtaga
aaaaaacagt
caagccaaaa
aatctatctt
acccattgaa
attatggaaa
aggtttataa
gtcaatacga
caacattgga
cacctacatc

aatatggtta

tattgctctg
ttcctatatg
tggagagtat
tggatatata
tgatagtcaa
atctgacaaa
catctttatg
aagccaggtt

aacgaacatt

taatgtggca
caataaagtc
ggatttaaca
taaaggaaca
taaatatgaa
tccaaatgag
tgtcactgtt
tacaaaatta
aaaatcagca
tattaaacta
agttaactct
agatgtaaca
ttttggtgat
agatggcgaa

ttataattat

Escherichia coli

gcggtgggta
actgatgaag
ctaaccactg
aataatgcca
aacaaagtat
gaaaatggag
aatggtgata
aatgattctg

gttacctctg

59/763

gcagcgcatg
aaaaaaggcg
gataaaaatg
tttgataaag
gatataaaat
acaagtttga
gattatcaag
gatgaagata
accaacacta
ggaaatggta
gatcaacaat
agtcaatttg
attaattcag
ctagatattg

gcaggatatt

atgcatatgc
aatcgccgat
aagacgaaag
gtgtgatgac
tatatataag
ggataacagc
attcagtcga
aaaagatggt

gggaaaatgc

acggtaaaga
atacaatgac
atcctatcga
caactaagca
cacgcttaac
atttaacatt
atccaatggt
agcaaactat
aagttgatat
gcaccattat
tgcctcaaag
ataataaaaa
cctatattat
cccaaggtac

caaacttcat

aacacaattg
tgaaatcaaa
ccatgctgtg
tagtggtgat
cgatagcgat
cagcgcagta
gtcgggtggg
aaataacacc

agtaggtgtt

tattgaatat
gattaattat
tattactgat
aatcacatat
tctatattcg
tgctacagca
ccatggtgat
tgaacaacaa
agctggtagt
tgaccaaaat
taatagaatc
atcatttagt
caaagttgtt
tagtatgaga

cg

ttggatgatt
gataataatc
aaagtggatg
ggatcttatg
attaagacct
gtcagtgaat
gcatattcag
cgtcttgaaa

cttgcatgtt

PCT/EP2006/010132

60
1z0
180
240
300
360
420
480
540
600
660
720
780
840

892

60
120
180
240
300
360
420
180

540



WO 2007/039319

caagtcctgg
acagttacga
atggcattaa
atgtggcact
<210>
<211>

<212>
<213>

143
621
DNA

<400> 143
agcctggtga
tttaataaag
gacggcacgc
atctctctct
gaattcttaa
gtcaacaaaa
cgcgtgccge
gcgattatgc
ttggtcgatc
cgtgagtatg
ggtgttaagc
<210>
<211>

<212>
<213>

144
449
DNA

<400> 144
accacgacag
ttcgataaat
gctaaatctg
gcgcaggcta
gtgggtazat

gattcagcag

agagtctcga
agttattagc
tagctatggt

tgaaactgtg

cgacttatct
tcctegegta
agttggttgt
actccaacga
gccatcagat
gttcgcctgt
tgaccgaaat
tattggecgat
tcgaacacge
gcgcttcgga

aactggcgga

gtctttatga
tagggaatgg
gtgattttac
ctgattcagce
ctgttaatgg

gtaatatcac

60/763

acatgtgtcg atgctgtaga tgatgaagtt agtgattcta

cgtgctgatt taaaaatgaa tggtggttcc ataacaacta

gcttatgcta atgggaaaaa agcatatatt aatttagatt

gctgatg

Escherichia coli

ggtggtgctg
cgaagtgcgt
gcctcececeget
ggctgccgaa
ggcgcagcaa
cgtctggectg
tcatcagggc
aggcggggcyg
agccttgcecag
ggtgcgttcc

t

Escherichia coli

tctgaaaacc
cgataaagtc
taccaccaaa
taaaazacgt

ttcttacacc

catcggtgga

aacttcgcga
atgttgatga
ttcegteggg
gaggcaggtc
ctgggcggcee
aaaacctggce
gatttctctc
tggctgttta
gttggtaaag

gttacccgtyg

gaaaatacct
accgttggcg
tctactgctg
gatgcgttag
acaaaagatg

agccaggcat

ttttgccgag
ccgacaaact
agatctaccg
tgcgttggge
cgacggaagt
tgtcgcccaa
cgctgttccg
ttcgtatcca
ggattattcc

cctttaacca

tgttaactac
gcgtagatta
gtacgggtgt
ctgccaccct
gtactgtttc

acgtagacga

cctccagecag
gcaactggag
tgagctgggg
gcaacactat
gcgegttgag
tatctgggta
ctatacgctg
gaaccgaccg
gccgcecgetg

tatggcggcet

cgatgctgcea
tacttacaac
agacgccgcg
tcatgctgat
tttcgaaacg

tgcaggcaac

PCT/EP2006/010132

600
660
720

747

60
120
180
240
300
360
420
480
540
600

621

60
120
180
240
300

360
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61/763

ttgacgacta acaacgctgg tagcgcagct aaagctgata tgaaagcgct gcttaaagcc

gcgagcgaag gtagtgacgg tgcctctct

<210>
<211>
<212>
<213>

145
704
DNA

<400> 145
atggaattgce
tatcecgtteg
gagctgcatg
ggcgtcggcea
attgcttteg
aaaggtatga
cagcgtaaat
cccgatacct
caaggcttta
gaccgcaaag
cttttgctgt
ttcagcggea
<210>.
<211>

<212>
<213>

146
251
DNA

<400> 146
ataatcctcg
atgatcccaa
ctccggtgea

tggcacggga

cacccgaagt

<210>
<211>

147
423

gtctgttcaa
aacgcgaatg
gcaaagatgt
cctgtttcag
acgtgcagag
cggaaatttt
ttttacagca
tttegactge
aaacccataa
gggcaatcag
tgctggcegta

gcgcatggtt

tcatttgcag
agttgatgta
cgacagcgta
agataataag

C

Escherichia coli

ctatctggtc
gacgcacttc
tccggtgegt
ccgecgegec
tcttactgaa
tgtccgtttt
cgcgeggaca
ggttcgacaa
atggacctcc
taactttgtce
tgaaagtttg

aatgaccctyg

Escherichia coli

attatggaac
gcgattatca
tttattgaag

aatgcagaaa

gagcgtaaag
accagcatga
gaagccctcg
gtgaccgcac
gattacgaca
ccggtggtygg
tcaaacatga
aaatcccgcect
agcctgacgc
agcttecctcg
tggcccgatg

ctgtggctaa

tcgagggggc
gcaccactta
ataagaattc

acgtgaagga

atctgattca
cttacattga
ccggacaagt
tgttagctga
ttggctteccg
acgaagccaa
tctgegtgeg
ggatcatcgg
tgaactactt
cgatgctggt
cctggcattt

actt

gcagcteccceg
cattcagcag
gccgtatgtg

atttctgcaa

gatcccggtg
tgagttttca
gcccagcgca
cggtgacggt
cctgaaagaa
agaacgcgag
cgaatatttc
cattgttttc
tctctggcge
gatgatccag

cctttctatt

cgcgtactgg
accgggcecttt
aatattttgg

tcttatcaat

PCT/EP2006/010132

420

449

60
120
180
240
300
360
420
480
540
600
660

704

60
120
180
240

251
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<212>
<213>

DNA
<400> 147
ctctgtcect
ttcactttaa
aaaccgttca
ctgctgtcegyg
ctgttgcett
gttcagctgc
cgctgacgct
cca

148

768
DNA

<210>
<211>
<212>
<213>

<400> 148
gactcggtac

gaacagaaag
cccgtcatac
accgtcattt
accgtggttt
gccggagaac
accacgtacg
catgacaatg
cacaacggcg
cttactgata
catgatcagg
acgcaattac
caacgaacac

<210>
<211>

149
788

cagttctacg
aggggaagtt
gttaggacag
ttttaacatt
tttaggtacg
gggtagcgeca

ggatggtgcg

agcgattgcg
ttattaccac
catccaatac
ccattgagcecc
acgggaactg
cgtttgttga
cactattcag
atgattatca
acaacatcaa
agaatatggce
atatggcaaa
ctgccccaac

acgccgcacc

Escherichia coli

acggctctgg
gttaacgccg
gttcgtaccg
cagctgaatg
gcgattgatg
acaaacgttg

acatttagtt

Escherichia coli

gcaactggcg
aacgaagaaa
agttttaact
cgccaatcct
ggccaatact
cagctttgta
cagcatcgac
tcaccacgat
tatcgacgtc
atggcggcac
gcggtttecat
gcgcgacagc

agtcattaca

62/763

ccgectgecac
cttgcgcagt
catcgctggce
attgcgatac
cgggtcatac
gtgtgcagat

cagaaacaac

caacaaaccg
gctgtaccgg
gccaaccccg
gatgtggtct
gcgtatcege
cgcggattcg
tgggacgacg
ggcggtcatce
aacaatttca
aatccaaact
caaaccgatg
cagcgtcagg

cgagataccc

gacggttaat
tgatgcaggc
acaggaagga
caatgttgca
caacgttctg
cctggacaga

cctgaataac

gctcgctgaa
taaaacagac
tcattacaga
atattcccaa
cggtttatct
gctatagcat
acgatcatga
gtgacggtaa
accgtatcac
accgtaatgg
tcaacggcgg
cggcagcaaa

aacgtcag

ggtgggaccg

tctgttgatc
gcaaccagtt
tctaaagccg
gctctgcaga
acgggtgctg

ggaaccaata

gtcatcaacc
agtcacggca
gccggcaaca
ctacaaccca
gccaccacca
gggcgttget
ccatcatcat
tggctggecaa
cggtgagcat
tgtgccctat
aatgagcgcc

tcagtttcag

PCT/EP2006/010132

60
120
180
240
300
360
420

423

60
120
180
240
300
360
420
480
540
600
660
720

768



WO 2007/039319

<212>
<213>

DNA
<400> 149
ctttacgacg
tcgttcagcecce
ttccgecagge
tcgececggtag
acgatggaca
tcagcgaaca
ttaccatccc
agctagtggt
ggcagtccag
accagttgcg
cactgcgcga
aggacagtga
gtggaatgct
ggaagatt

<210>
<211>

<212>
<213>

150
750
DNA

<400> 150
ttgaaacttc
aacgcctatg
tggtttgcac
ttatgggccg
ttaccagcge
aactcgctta
cggggacaaa
aagcagctta

aaactggcgyg

gttctcccca
cgatgccagc
cttcagtcag
ccagggtege
gctacgcatc
aactcgacag
cctgactgac
caagcgcgaa
tgttaacacc
taacggcggg
acatcatgtg
attatataaa

cgacacctgg

ttactgccgce
atgcattgat
taaaatcagc
ggcaagataa
gtggttatgc
cactgtggca
ttttaaccct
actctggage

ggcgtcatca

Escherichia coli

ggactgaaag
gctgctgaca
gcgcttcagg
caggacgatc
cggaaaatac
cagctgatgg
aacgcgcagc
gcgetgggea
ctcagcagta
agcaacacat
gtgctcgacg
gcgatgtatg

aacttgcagt

Escherichia coli

atttttagca
tattgaagct
actcagcaat
acaggttatt
agctgtcgee
aaaggcgctc
ggcagatgct
accggacaaa

ggatgaatta

63/763

cccagtttge
taagtgcgca
acggcatgag
agcgaatcgg
agctggaaga
ctctggccaa
tggatctcag
ccgtactacg
atctgagcta
ccagctatct
gctegetgta
aacgcgattt

ccttagggcc

gcgagteeccg
cgcaagggta
aaccaaattg
accgtttaca
gtcgettate
tctctggage
ggtcactatg

gccaatttac

cgggcgatga

cttcggcatg
gcaaataggt
cgtcececgete
cagcgctttt
gagtgaagat
cgccceccegtte
cttgcgccaa
ctcacgtagc
taacttgggce
gtcgctgaat
cgggatcggt
tgccggtcac

gatgaccgec

cggcgaagag
atactcagcc
ctgactggtt
accgctaccg
gtaacctgca
cgcaaaataa
atactgcgcet
tcgcagaagce

cagagtcatt

gtctttttgt
ggggtgatta
tatattcatc
atctggetgg
aacgccagtg
aatgaggccc
ctgctgectge
gaagacatcg
gtctataaca
aacgttactg
agcggtcaac
cgatttgeceg

atttcagcag

tgctgttaat
agctttgtca
acagattgcc
tcatcagcaa
acaatggcaa
ggattatcaa
ggttaaactt
ctatatctat

acctgaaaat

PCT/EP2006/010132

60
120
180
240
300
360
420
480
540
600
660
720
780

788

60
120
180
240
300
360
420
480

540
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gcatctacgc
gccgecgattg
gtcagactgt
gccctcecgceccece
<210>
<211>

<212>
<213>

151
733
DNA

<400> 151
atagcagggc
gaagaaggga
atcaaagaaa
gatttaccac
gttggcgtca
atgagtattg
attcattatc
aacgtgaccg
tctaatattg
acatatcgta
cgtgaagatt
ccgcaaacga
tggtttcecgt
<210>
<211>

<212>
<213>

152
756
DNA

<400> 152
tattgtcatc
ggcccggett
aaactcgaat

agccatttca

aacaatatcc
acgatgccaa
cgtttatgcc

aatacgctgc

tgtttgtatc
tctegectcett
atattcattt
gactatggat
cccgtgatgg
tcgtgggcga
aggttaaaaa
gtaaccactg
cgggtaatcc
atggccgcecat
tcacggtcct
cgaatatttt

gtc

gcgcagagtc
ccatctttgg
acgatggaaa

acgtcggcegce

64/763

cacagaatac gtgcaggcat tacgtaataa tcaacttgct

tttaacgcca gatattcgeg ctgatattca tgccgaactg

tacgcgcagt

attagaaatt

Escherichia coli

atctctaagt
tgatgttgaa
tcaggcgcga
gcagcctgat
tattcctgaa
taaacaacgt
tgctttcetg
gccgtttgaa
atttagcgaa
ccttgaggac
ctaccgctgg

cagccatctt

Escherichia coli

tcacgatgcg
cggcattgag
caattaccag

agtttategce

gaaagtgaac gttatgccat tgccgatcgce

tatgcagaaa
gccactetge
aatcagcaga
ggggacgctg
ccctggecatc
ttcttgecte
cgtgaggggg
atttataaga
atcgatcttt
ggaagaattg
cctcacgctt

cttttaccct

ggcgatatca
tatcaaacgce
aatgatttcg

gctgccagcet

acacggagat
aaccagatgg
ttaagcacgg
cactgctgaa
ttgactggca
aaggcgacta
attctgatct
cccgtttttce
ttaccggaga
aatccecgcecga
tacttagcaa

ccacgtcatc

gctttagcga
cgtggaatcc
ctggcaaact

gggcagatct

cccttcttat
ggtgctcgac
cttttatcgt
ctatcatatt
tatcgggtta
tcattatcaa
gctaatctgg
tctccagttc
agagggcgac
tccgttttat
tgcctecggcet

gttgttaatt

tatctttegt
cctgcgtctg
gcctcaggca

caacctgagt

PCT/EP2006/010132

600
660
720

750

60
120
180
240
300
360
420
480
540
600
660
720

733

60
120
180

240
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tatgaacgcg
cgcecctgece
ttgcagtaca
gcgccagaaa
cgtgactctc
ggcgttgaga
accgacgtag
ctgcaacaac
cgtgaagatc
<210>
<211>

<212>
<213>

153
735
DNA

<400> 153
gaataccaaa
aaaatttggc
tacaggaagt
taccgceccgat
caatatcaac
aggaatcatt
tgttggtcaa
aggcacaggc
actaacagcc
ctatggcacc
tgtttatatc
agacctgaca
tgttgtcgat
<210>

<211>
<212>

154
509
DNA

gtaacacgtt
tgcgcgatac
ccacggtagc
ttcagctacg
gtgaagcggt
agattagcgt
ccagcctgcecg
aacgtgttga

gctttageta

gcagatcgtc
gctattggtt
caatatggca
ccatcaggaa
ctgggtaatg
attcagggca
acctctgcca
agcaccatta
actcaattca
agtgtcgatc
ggtggtctca
atcgatgttc

ctcgg

gatgtttggc
gccaaaaccg
aaaccaactt
cgataagaca
cgatcgtgcc
gacgcaaaag
caaacagctg
agctgaagat

ctctttcaac

Escherichia coli

tcgctgaatt
tgaatgcaat
ccaatattac
acctctatgg
atgtcaccgt
aaaacagctc
tcggcattaa
agagtaacga
ccattgaaaa
ttggaagcgg
acggcaataa

agggctacag

65/763

ttcacgttac
gcatatcaac
accgccctga
ctgtatatgt
aaccggattc
cygcgagcata
gcaggtacag
ctttctgcct

ccaaca

aaaaatccgt
tatcttttce
tattaatgat
tgtaatgacc
caatgtcaac
cctgacagct
cttaattggt
tgacggcatc
ctcgaacggt
aagtaaaatc
cgccaatggt

cgccatgggg

ggaccaattt
ctgcgecctga
agtataacgc
ctggtcagca
tggtgaataa
tggcgatggt
cgcctggtceca

ttggtcggygyg

tcgcecectcaa
cccctgetga
ggtgacagaa
ccagcaggaa
gacgcctctg
aaccgactca
gactataccc
attattgggc
ataggcctaa
acgaccgatg
gctgcgcgtt

ataaacgtac

caacgatctg
atctgaagga
gggctttgac
atacaaatac
cctgccgcecaa
gactaccgaa
atcagagcca

ctaccgtatt

ttcaactgat
tagctgectga
ttacaggaga
acacgcctgg
gatatgcaaa
cagtagatgt
atgctgactt
atagctcaac
ccatcaatga
gaagtacagg
ttacggctac

agaaaaactc

PCT/EP2006/010132

300
360
420
480
540
600
660
720

756

60
120
180
240
300
360
420
480
540
600
660
720

735



WO 2007/039319

<213>

<400> 154
ctaactcatt

acaagcataa
atgttaatca
aactgttaac
ctgttgccga
agcatttata
tgccactcaa
ttgttgctgc
tgaccaaaag
<210>
<211>

<212>
<213>

155
338
DNA

<400> 155
ggcgttacta
ggaatatcac
gatggcaggc
cgaagtccecg
cacattaaga
taaaaccccce
<210>
<211>

<212>
<213>

156
500
DNA

<400> 156
tttgttgtta
gcattaggca
acaatgttta
atcaattata

cgcggtattt

gtggtggage
gctaaaaaaa
gaattcattt
tcataatagc
tctttctaaa
cagttctgaa
aaaacttccc
aggtggtgtc

caacatgacc

tcctetetat
aacacacaaa
aaaagagaaa
ggcagtcaac
atcacatatc

aattcaattg

ttggtacttc
ttcaacaggt
ttatgtctce
ccgactctga

tagaaaaaaa

Escherichia coli

ccaaacatga
acatttatta
gcaaatggtg
tatcagaatc
tcgcaagata
agcgaaatga
tttgaataca
gctggtcata

gatgacaag

Escherichia coli

gtgcacacgg
tatatacgat
tggttatcat
atatagactc
tgaccgagac

cggcaatcag

Escherichia coli

attcctgaaa
accaccaaac
gataatatta
tttttttcaa

tacagagaaa

66/763

ttactcatgg
tgcttagtgce
aaaattattt
gcctttttta
ttaatttatc
tgaaggccga
gtgccttacc

caaataaact

agctcctcag
aaatgacaag
tacatttaag
ccaaaaaaaa
caaaattgat

tatggaaa

atttctattg
atggcgctaa
cagataaatg
aaagttgatg

gacaatgtag

tttttatgcc
tggtttagga
taaattgggt
tacgttgaaa
gacgatttgyg
gcctggtcag
acttttaggt

gactaaaatg

tctattacag
atactatcat
agcggcgcaa
gccattgaaa

aaattatgtg

tactggggat
catcagtgtc
ataatatttc
agaaaatatt

agttttttga

cggacccggce
ttgttttttt
tcggattcaa
acaggtgaaa
tcgttgaata
cagatcattt
tcggcacctc

tccececggacg

aactatgttc
atacggaatc
catttcaggt
ggatgaagga

tatggaataa

attgaagaac
tttgatactg
tcaggaacca
atcaccatat

acgtgcagct

PCT/EP2006/010132

60
120
180
240
300
360
420
480

509

60
120
180
240
300

338

60
120
180
240

300



WO 2007/039319

67/763

caaaaaaaat tgggtaatga aactatctta aaaaaagact ctctatttat actgttaccg

gctttcacga
tttattgcga
tcgccagtaa
<210>
<211>

<212>
<213>

157
503
DNA

<400> 157
ttacgcttce
ttcagttgac
ttactattct
caacaatatc
ttttgtacca
ataagctata
ctttaataga
cagttcccat
cagcgcctca
<210>
<211>

<212>
<213>

158
617
DNA

<400> 158
aagtgaagag
tggcatgagt
tagaccgttt
atatattttg
aataggattc
aaataacctg
taagttagtg

tgctaatttc

tggggcagct
tagatttgat

caatttcgat

gatcatagta
aggaatagtg
tttttgggca
ttcaattttt
atttatctect
tttatcctac
ttttttgttt
gattatcggt

actaaacgta

gtaatggctg
ttttttgttg
ttgtatgcca
ccaatttctt
atctttgcgyg
aaaaatattt
ataattgtte

acaggactga

tgaagctgca ttcaagatag gttttttgct ctatttaccc

catttccaat atcttattgg ccttgggtat gatgatggta

Escherichia coli

gagaactata
ctaaaagaaa
atagatgcgg
aacccgtcca
gtgatctttg
gagatattac
tctctatggg
atattcttat

ttc

Escherichia coli

cagtgcagtc
atatagttgg
ttcgagaaat
tgattgtctt
ttgaaaaaat
tttctgtaaa
tcatttttta

acgcatatca

cattttcgga
taagtattgg
ctgggcagat
taagtgattc
ttattcatgg
cattacaagc

attcatttat

gtgatatggg

attaatctta
gttagttaat
attaggtgcg
tgttggaact
aaaaccatcg
gagcattttt
ttttatgggg

agctcttgtc

aaaattgcca
ttttttcatt
tattgatact
atcttctatc
tgggatacaa
cgatattgca
taaactgatg

gtttgggttt

ttttcatttt
acgacaatag
gtgttaaata
gttacgactg
gctcagaaga
gagctactta
cattcatatg

gttgttgcct

tctggaatct
gggttatcat
ctaagaggtt
actggcgtta
agcattctgg
ttcaatcgtg
ttatcatttt

cttaacaaaa

tttctttata
actcgctaaa
tatttttatt
gtgtatcaca
ttagtgtaaa
aatcagtatt
caaatgagtt

tttttgtttt

PCT/EP2006/010132

360
420
480

500

60
120
180
240
300
360
420
480

503

60
120
180
240
300
360
420

480
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68/763

tcttttatgg aaaggcgtgc tattcggata tctactcttt tcagtatttg atttctggtt

ccagaagcat gagggactga agaaaatgaa aatgagtaaa gatgaggtga aacgagaagc

caaggatact

<210>
<211>
<212>
<213>

159
740
DNA

<400> 159
gatggtgact
gcaggccgtt
tgctttggtt
gaacaacgcg
ggctgctggt
tgctgatgtce
agcagccagce
agatcttgca
taaactgacc
gttgccaaca
gaagtcgctg
aacgcaggat
tgaggtccag
<210>
<211>

<212>
<213>

160
717
DNA

<400> 160
tgtttgaggt
agcgcgtatg
cgatgcagcg
ggcgcggeag

ccgatcecgect

gatggta

ctattgcagg
tttgagagcc
ggcgggatta
gctaaagggg
gcggcettctg
gcagaggagg
cgtgcatctg
gacgccgcecg
aataccacag
acaatatctg
gaaaacttcc
gatatcacga

aatcgtatgg

cactttctgg
ggtctacatc
aattgcaggce
ctactgcttt

cgaattgcge

Escherichia coli

attaccaaca
agaataaagc
tttcatcagc
ctggtgagat
aggttgcaaa
catccagtgc
gcgttgcaga
agaagacaag
catttgttgce
agtccgtcaa
agcaggggaa

ctcgtctagcg

Escherichia coli

tggcgtgatc
actggtgtga
actaacgtct

attcccaccg

gaaggctggce

aaaacaattg
tattgaggaa
attggggatc
tgctgaaaaa
taaagctctg
gatgcagaaa
tgatgttgcg
cagaatcaat
cgtgaccagt
atcgactcat
tctggagctg

tgatataacg

cccaaggttc
ccgatcacca
ggcagtggac
aacgcgatga

gaaaactatt

gcgcaaagct
aaaaaagccg
ttaggttctt
gcaagctctg
gtcaaggcta
gcgatggceca
aaagccactg
aagttgttga
cttgctgaag
gaggttaatg
tataaacaag

tccgcectgtcec

tgaagaatac
tcagaacagc
gacacaactc
cattttttct

accccaggceyg

atcagattca
cggcaaccgc
ttgcagcaat
catcttcaaa
cggaaagtgt
caacaacgaa
actttgctga
attccgtaga
gtacgaaaac
aacaacgtgc
acgttcgcag

gcgatctcct

tcgacgataa
cagccccagt
aatgccaact
gtaccatcce

atagccgatc

PCT/EP2006/010132

540
600

617

60
120
180
240
300
360
420
480
540
600
660
720

740

60
120
180
240

300



WO 2007/039319

cgctgaacct
cgcaagcgcc
aaattatctg
gcgatgcaac
aaagtatgcc
ccgtgtatgt
atgcggattt
<210>
<211>

£212>
<213>

lol
379
DNA

<400> 161
tgtttctgceca
gccagaaata
tgtatggatt
cgatggcgaa
tcgtcagcaa
cgcccacgaa
cctggtgaaa
<210>
<211>

<212>
<213>

162
402
DNA

<400> 162
tatgctgcte
actgctccat
tcaaaaagct
gttaattgtg
actgtgaagce
agcgggggga

ggcacagaag

acaaagctgg
tctgcaaccg
gaaaagtgaa
agcagaagaa
cgtctggcca
gttgatcgac

ctggctcgcea

ctcgaaatgce
cctgccaaag
tttaccaccg
ttttgggcgce
cttccteceg
ctgccgtgta

gctattgcecc

caactattce
gcggcatttce
tcettgegge
atatcacttc
tggcttttag
caggtactgce

gtgatgctaa

aaaggcgggc
ggatgggatt
cggttgaaaa
cgceccecgetgg
gtgctgactt
gctatcgaca

gtacagcaag

Escherichia coli

cgcaagcgcce
aaattatctg
gcgatgcaac
aaagtatgcc
ccgtgtatgt

atgcggattt

Escherichia coli

tcaggggcag
tcagaaatca
aggaggtgta
atttaagggg
tggtccaagg
aattgcagtt

taccctgaaa

69/763

gagggcacge
gtccgcaagce
agtcacggcg
cagttttgct
cgctgaccca
ccacgcaccg

agttattacc

tctgcaaccg
gaaaagtgaa
agcagaagaa
cgtctggcca
gttgatcgac

ctggctcgca

ggtaaagtaa
gctgatcagt
tccaaaccaa
gggggaggaa
gtttctggtc
caggccgcag

gatggagata

tgtttctgeca
gccagaaata
tgtatggatt
cgatggcgaa
tcgtcagcaa
cgcccacgaa

cctggtgaaa

ggatgggatt
cggttgaaaa
cgcccgcectgg
gtgctgactt
gctatcgaca

gtacagcaag

cttttaacgg
ctattgattt
tgaatttaga
gccaggcagc
ataatgagga
gtaaaaacgt

at

ctcgaaatge
cctgccaaag
tttaccaccg
ttttgggcgce
cttccteeccyg
ctgccgtgta

gctattg

gtccgcaage
agtcacggcg
cagttttgct
cgctgaccca
ccacgcaccyg

agttattacc

aactgttgtt
tgggcagcett
tattgaattg
aaaaaaaggg
gttagatacec

ttetttegat

PCT/EP2006/010132

360
420
480
540
600
660

717

60
120
180
240
300
360

379

60
120
180
240
300
360

402
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<210>
<211>
<212>
<213>

163
724
DNA

<400> 163
cttggaaatg
ttatcgacaa
cctctttett
tctgaacgat
gaaaccggag
gcgggagtta
agtgcattaa
cacgttgcag
tattttgaga
cttgctgatt
tgggatgaga
ggtaaggcat
ttta
<210>
<211>

<212>
<213>

164
618
DNA

<400> 164
tcaatgctga
aatggttact
ccagattgtc
tattgtcteg
agtcactaac
ttacgtcaag
cctctgttgt

agtttcttgc

ttggtaaage
cagctgcaag
tcetggetge
ttaaaaaatt
ctatagatgc
gtgcagcctce
ccggtacgat
agaaattcgce
atggatatga
tttctegtca
agatcggtga

atattaatta

aactataagg
ggcagcgaaa
aataatttct
tattactaaa
ttttagtcgg
agcaacagta
gaaatacagg

gttaataaca

Escherichia coli

tgtttcgcaa
tgcgggtcetg
tgcagataaa
gaattatgaa
agccctgaca
cagtgecatcc
atctggcatt
tgctcggatc
cgcaagacat
gcatgcagta
acttgcaggc

tctggaaaat

Escherichia coli

catcagtata
tctattggct
ttacctgcgt
gattcatcac
gatgagtttg
gtcggagagt
aggattttac

cctetttttt

70/763

tatattctgg
atcacatcgg
tttgagcgag
ggggatgett
acaataaata
ctcatagggg
ctggaagcat
aatgaatggg
gctgecgtttt
gaaagagcag
ataacccgta

ggagggcecttt

atacccacac
taaaagcaaa
tgatatggcg
gctatcttgt
aaaaactgta
tagctaaatt
ttgaggtgtt

ttcaggttgt

ctcagagaat
ctgttatgct
ctaagcagct
tactcgcagce
ctgtcctgag
ccccgataaqg
caaaacaggc
aaaaggagca
tagaagactc
tcgcaataac
atgctgatcg

tagaggctca

acaagatttt
atatgtagaa
ggatgacggt
ttatgatcca
tcagggaaaa
tgatttttet
aactgtttct

aatggataag

ggcacagggg
ggctatcagt
tgaatcatat
ctttcataaa
ttctgtatct
catgctggtg
tatgtttgag
tggcaaaaat
tctgtctttg
ccagcaacat
cagtcagagt

accgaaggag

ggggtgactg

aaacattttt
aagcattata
gaacaacatc
gtcattctgg
tggtttatce
gcttttattce

gttttagtte

PCT/EP2006/010132

60
120
180
240
300
360
420
480
540
600
660
720

724

60
120
180
240
300
360
420

480



WO 2007/039319

71/763

accgggggtt ttcaacgtta aatattatca caatagcatt tattatagtg atactttttg

aagtgatatt

tcgaactggg

<210>
<211>
<212>
<213>

165
768
DNA

<400> 165
catcaggcag
ggcatcaact
gctacgccca
aagcgttgaa
cacctaagtc
cacctcactt
tgcatcttaa
tcaacgaatt
ttttccageca
aggccggcac
gcgatatgat
tgaaagaggt
tgctacagge
<210>
<211>

<212>
<213>

166
501
DNA

<400> 166
ttcacagcgg
ggctggacaa
acgcgctgga
ccgaatggtg

tccatcegtte

aaccggagcc agaacttata ttttctctca tactacaagt cgtattgacg

tgctaagt

ttatcctgtce
ttttctgcca
tacgcaacag
ttttggcgag
tcatgaaccg
cccgctgegg
ccttcaacag
aagtgacaat
agtgtggtgc
gtcgtggcetg
caagttctcc
ggagcgagga

ccgcttcect

atatggactg
tagcgcggtyg
tcagatattt
tgaggagcca

cgctttctgg

Escherichia coli

gactttacca
gttccectet
acaattgatg
gctgagcagg
tttaaccgcee
tggttttcgg
cggttgacgc
caatggctgt
caggcacttt
ccgaccacct
ctgagcgtte
atgcgcctgg

actttccggg

Escherichia coli

cgctgtgaaa
ttgcactgge
atcgccgcecac
caggcgctga

cagttaccgt

ctctctececcg
gcgaaacttt
cccgccatga
cactgctgac
aggaagctga
tggataaaac
gatttgccge
tccecgctgeg
ttgctaaagg
cttceccecgete
ggctgaccaa
cacgtctgge

taatgcagga

aactcgacaa
ccggggagcet
cacaactttc
cgcttttcgg

tatggctgag

gcttattatt
ccaccaacgc
ctgggccatc
aggacacgct
acgatacctg
gcaaatcgct
agaaaatgcg
cccgtggcag
acttatcaga
cctctactgt
ctccgtecgt
gcaaaccgac

ggacgact

gcctctgaat
gccaacaggg
agcagtggtt
acaggtacaa

ttcteceggea

gataagctce
gtgctggaaa
ctgcgtgaaa
ttccaccctg
cctgacatgg
ggtgaaagtc
ccccagttac
ggagaatatc
gacttaggcg
gctaccagcc

actctgtctg

ggctggcaga

cttggctggg
tggctgtgeg
cttcectggt
agcgacatta

aaccgggect

PCT/EP2006/010132

540
600

618

120
180
240
300
360
420
480
540
600
660
720

768

60
120
180
240

300
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ccggtgaaat
cgcagggtga
ttgccgatcc
agtatttctg
<210>
<Z211>

<212>
<213>

167
721
DNA

<400> 167
agactgggat
gcaggttttc
acaatggcgce
tctgcgetge
actgtcaatg
gggcgacctg
taatgccgac
tcgececgtggce
cagactgcac

ggatattcat

ggtctggcag
gtggcaggaa

t

<210>
<211>
<212>
<213>

les8
719
DNA

<400> 168
ggagtatatt
atttattgag
ctattttttt

tcagaaacca

72/763

ggtttttgat gcagagcgtg agatttattt cccgcagcgc cccecccecgte

agtttatcgt cgttacgatc cacgcattcg caggatgctg agtttccgea

cgtttctgat gcagaacgtt tcactcgctg gatgaacgat ccgecgegttg

ggagcaaagt

ttggtcaacc
cacgcggaat
ttcatecgcectg
gcggacgagc
agcgatgcaa
caactactga
cgcctgcaat
tggggtaaag
tggctggcegyg
cagttgttga
gaaaacggac

aaaatcgcta

gcgtgggtag
gttcataata
ctcaaggggt

ggagaaacaa

g

Escherichia coli

gccgcectggt
ctcagggcga
aacgtggtat
cagtactggc
ccgttgctga
aagccecgteg
gcctgctgag
aggcgctgga
taaaacgtga
cggccgcaat
tggatcataa

ccgacttcat

Escherichia coli

tattccccaa
aaggtagctg
ataagtggga

cccgtctgac

ggcaaaaatg
tgaccgctac
ctggggctgg
tcagacgctg
gcatatgcag
cgggctgagce
cggtcatcct
acgatatgcg
acatatgatc
ggatccgcag
ctggctgccg

cgctgatttt

aaaggttatg
gagtgaggag
tgagcgggcc

tgagaaattt

ttgtctgage
tgcattaacc
ctctggattg
ctgatgcage
gatttgtatg
gccagtgacc
aaattcgttt
ccagagtatg
tggcgctgtg
gagtttgccc
ctgccggtac

ggcgaaggca

accaaaaatg
aatactggtg
tttgatgcag

gacgatatta

tggagtatga
tgccgggagce
atgctcaaac
taaagcaggt
ccacgctgcet
tgattaatct
ttaataaagg
ccaacacctt
ataacgagat
gcttcagtca
atccgtggcea

ggatggtgtce

gatatccctt
acaatgacag
gtaatttgtg

tttttaaagt

PCT/EP2006/010132

360
420
480

501

60
120
180
240
300
360
420
480
540
600
660
720

721

60
120
180

240



WO 2007/039319

cgccctacct
catgcagcgt
caaaactctc
tccttctgcea
tcattatgcg
gctgttaaga
gcatggctgg
atggtacaaa
<210>
<211>

<212>
<213>

169
561
DNA

<400> 169
aaatgaatgt
aaataaattt
tgctcttcat
aacactgaca
cgttgattca
taataaaact
aattgtagaa
tggttctaaa
ttttggaaat
actttatgac
<210>
<211>

<212>
<213>

170
750
DNA

<400> 170

gcagatcttc
catttcgcga
ccaagagaga
cagtctctgg
gctcagactc
aatacaactc
gactccattg

gcaggtacac

ctggactcaa
gcggaacaaa
ttagctttgt
tatatagcat
gataatgaaa
aaagctatta
ctggccaaaa
tataaaggta
aaaactatta

cgttgtttac

ctttagggga
gttacttggg
atgaaatgtt
aaataaagca
tttctgtgtc
cgacatacag
tttcggttaa

aaaacctgac

Escherichia coli

cgtggatttc
accatgtgca
tagcgttagg
cagttaatgc
cttggcaaat
tgtgtgtcca
gtagaaattt
aatatgtggg
ctacaggtga

a

Escherichia coli

73/763

ttattctgtt
ggccegtttt
attcttattt
tggtgatctg
ttgcgatgtg
ccatggtaag
cggggtggac

catcggcagt

atcaaaagga
atatgcaact
tatatcggaa
tataaaatac
gtctgttagt
tttatacgga
gtttgtaatt

aacatttgga

aggtggaatg

acaattccat
aaaatcccat
aagaatatcg
tctattaata
cctgcaaata
aaattttcgg
acaggagaga

cgcctctatg

aactatattc
actgtaagta
ggagatgaag
acaggagcca
gacatagaac
catccatgtg
gaagattgcag
gatatttcta

gttgtcacga

acacttccgg
acaatgtggc
gcggatgccyg
gcgctaataa
ttcgttttat
ttggtctggg
caacgatgag

gtgaatctt

agaagtttga
atggaacggt
ttattgttcc
ccccecatttt
aaaaaatcac
atatggaaca
ctgaagcctt
cttttagcectt

atgacaaaac

agcagcatca ggttctgagc tgcattgcga atcaaatgac aacggaagat attctggaga

aactgaaaat atcgctaaaa acgctctact gccataaaca caatatcatg atgatcctca

atcttaagcg gatcaatgag ctggtacgcc atcagcatat taattatctg gtgtgaacga

PCT/EP2006/010132

300
360
420
480
540
600
660

719

60
120
180
240
300
360
420
480
540

561

60
120

180



WO 2007/039319

ttgaacaata
taacgccttc
cttctgtacg
gactggttac
cttctaatag
ccactttttce
tgatttcatt
ctttgcaggc
gcttgagcaa
cactggcatc
<210>
<211>

<212>
<213>

171
616
DNA

<400> 171
ttcttcggta
ctcttcgtta
gaccacatcg
acgagggctt
taatttatat
ttttacacat
taccactctg
actggtttca
atccagagca
acagggagaa
agaagtggac
<210>
<211>

<212>
<213>

172
613
DNA

taaagaggcc
cggtatcaac
ttgaccataa
gtgaccatcg
atgaagggta
taccacaccg
gccatcctge
caaatcgtct
cgtaaaaaac

ggctecgegtt

tcctatteece
aatagtatac
gtgtctgtta
gatgtctatce
gtggctgggt
atatcagtgc
caacgtgtcg
tcatatctgg
gttctgcgtt
tttcgtcagg

ctcaca

cagcaacagc
gaagcaattt
agttgcgcecta
ctggtcggtt
aacgtcgggt
gtgaaaatct
tgtgcagatt
gccaccagat
tgatgaacgt

tgaacaactyg

Escherichia coli

gggagtttat
ggacagagat
ttaaccacac
aggcgcgttt
tcgttaatac
ccggtgtgac
cagcgctgga
cgttaatgga
ttgtcactgt

cactgtctga

Escherichia coli

74/763

cagacctccc
gcttacgcca
tctgcgtacc
tacgggtaac
tgaaaatatt
gtacgcagcc
caagaatttg
tgaacgcctg

cggtcatcgc

gatagacttt
atcgacccct
cccaccgggc
tgaccatctt
ggcaacaaat
aacggtttcc
acgttccgga
gttcagtggt
cacagcagaa

aactgctcct

gttaattata
ttgcgcttge
atcatgggca
ccaggcttca
cagccaacct
acggttgcca
cgccaacgca
ttggcgcgtce

ccgccactect

tcgacccaac
cttgaacata
agttattttg
cgtctgatta
actttctacc
atgacaacgg
atgcaaatca
aatacaatga
gccttacgcect

gtgtatacga

cgttatgcag
tcctgttcac
aacaattcca
gcaatgctct
ttcattggca
acaaacacca
ctgttggata
aggttgtggc

tgctcgacca

aaagttatgt
tatctcaggg
ctgtggatat
ttgagcaaaa
gtttttcaga
acagcagtta
gtcgtcactc
ccagagatgc
tcaggcagat

tgacaccgga

PCT/EP2006/010132

240
300
360
420
480
540
600
660
720

750

60
120
180
240
300
360
420
480
540
600

6l6



WO 2007/039319

<400> 172
aaatggcgac

aggtcttatg
tctttatgat
ttccacttct
ttccacttac
attaggcgta
atattctcag
tcgtaacagg
tggttacaga
tcatcatgca
tgaggagacc
<210>
<211>

<212>
<213>

173
227
DNA

<400> 173
aagaagatgt
tgcgctaaag
gtggccggaa
cagttgacag
<210>
<211>

<212>
<213>

174
260
DNA

<400> 174
ccactttttc
tttttatatce
ctttaaatat
ctaggtgcat

tgtttgcatc

aaattatacc
cccagagggc
cacgcgagag
cttagtttga
tatatatatg
tacagccctc
atatatggat
gaatatagag
ttagcaggtt
ccacaaggtt

cag

ttatggcggt
gtaaaattga
aagagtactg

gaatgactgt

Staphylococcus

tacttctaaa
gtccttacca
tgctgcatgt
aaatgtgcgt

tttgaaaata

gtgctgactc
ataatgagta
gaacacaaac
gaagtgctca
ttatagcgac
acccatatga
ggtatcgtgt
accggtatta
tcccaccgga

gtggagattc

Escherichia coli

tttatttgca
gttttccaag
gaccagtcgce

cacaatcaaa

epidermidis

acttcagcaa
tcattttgtt
actgtaaact

gtattaggta

75/763

tagaccccca
cttcgataga
cggctttgtc
cttagcagga
agcaccaaat
acaggaggtt
taattttggt
cagaaatctg
tcaccaagct

atcaagaaca

ttagtttctg
tataatgaga
tggaatctgc

tccagtacct

gtgtttcacg
ctatggtaaa
tatcgtagtc

tttcaatagce

gatgaaataa
ggaactcaaa
agatatgatg
cagtctatat
atgtttaatg
tctgcgttag
gtgattgatg
aatatagctc
tggagagaag

attacaggtyg

ttaatgcaat
atgatacatt
aaccgttact

gtgaatc

taacttgcta
tatattcata
aatcatagtt

tacgattttt

aacgttcecgg
tgaatattaa
acggatatgt
tatcaggata
ttaatgatgt
gtggaatacc
aacgattaca
cggcagagga
aaccctggat

atacttgtaa

ggcggcggat
cacagtaaaa

gcaaagtgct

gaacgagtaa
ttattttctt
agtactgtat

ttaaaacttg

PCT/EP2006/010132

60
120
180
240
300
360
420
480
540
600

613

60
120
180

227

60
120
180
240

260
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<210>
<211>
<212>
<213>

175
422
DNA

<400> 175
ttgataacaa
acctccaata
ttgagcaaag
aatctcatca
tttcttgtaa
gtcacgagaa
tatttgttgt
tt

<210>
<211>

<212>
<213>

176
322
DNA

<400> 176
taacactgaa
aagttttgaa
aatgactagc
tgcacgtcca
catagtactt
agtcatacca
<210>
<211>

<212>
<213>

177
733
DNA

<400> 177
cctcaaacaa
tacacaaaca
atatgatgca

acaatcttta

Staphylococcus

acaaattctg
gttcctaata
ccaggagatg
ctaaatattt
atatactttt
atagttgtca

tttttattaa

Staphylococcus

ccccaatgac
atttggttect
acagaaatca
gaaaagacaa
tttacttgtg

taaaaaccgg

Staphylococcus

gcagaaaaag
tatcaagacc
tcattagatg

tcaacagatg

epidermidis

ctatttcatt
tttctttcat
tttttattaa
ctaattgttt
tattttcaac
agctatagta

actgattctg

epidermidis

ctacaatatg
gctgaatgac
aaccaataac
cggctcctte
ccattgtatc

at

epidermidis

ctaaaagcga
ctacccaagt
aaatgagtac

atgcgaatca

76/763

tgaagaagtc
ttgtaattga
gacatagtta
ttttgcactt
agggattttg
aactccaaaa

ttgtataaca

ttctaatact
accttgggcet
ggtagcagtt
aatccctgtg

tccccaacta

agttacacaa
tcaacctaaa
ttataatgaa

aaatcaaacg

aaaatcatca
tctatgtaat
tttagcgtta
aattgatttg
taaatttcta
tgtcttgcca

gttaagataa

tgtgccattg
agtacagtca
cctacatcct
aatacccata

aaaacgccaa

tcaactacaa
caagacacac
atttcatcaa

aattctgtta

aagtatcgtt
aacttatact
taaattcaat
tttgatttat
attcttgtaa
tgtaatccac

gatttaaacg

atggattagc
ttaagaaata
ttttagactt
cagttactaa

cacttccact

atgtatctgg
aaagtactac
atcaaaagca

caaaaaatca

PCT/EP2006/010132

60
120
180
240
300
360
420

422

60
120
180
240
300

322

60
120
180

240
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acaagaagaa
acaggagaca
tgaacaacaa
tcaaactgct
aaatgaaact
cgatgatgaa
gaatgctaca
aactaatact
caccccattt
178

507
DNA

<210>
<211>
<212>
<213>

<400> 178
cttagggaaa

tttatttacc
ggagagtatt
aggtgcgtat
gttaatatct
atgacataac
acttaaatga
aactatagac
ctgtatgtga
<210>
<211>

<212>
<213>

179
512

<400> 178
cctcgcatat

gttattatca

aatagttgag

DNA
Staphylococcus

acaaatgatt
caatctgtag
gacaagaaga
tctaatgata
gctacaccta
gacgatgata
tctaaacaaa
gtaaaaaaag

agt

Staphylococcus

aagatgggta
ggttctttag
ttttttcget
aaaatggtaa
aactttatta
aatgacgaat
gttaaaagtg
ttttcaatat

tctaagttat

cagtttgtga
ataagtatct

ttaaataagc

tgacacaaga
caaaagaaaa
tgactgcaag
atgaaagcca
aagtatcaaa
gctcaacaga
ctacttcata

aaacggcatc

epidermidis

gtaatgttaa
ttactaatga
ttacaagacg
taattaatcc
ttaagtatgg
ttgcatgegt
tgtaaaagaa
ttatcgctag

ttttacg

epidermidis

77/763

agataaaaca
tgagaaagat
tcaaccttcc
acaaaaaagt
tacaaacgca
ccatttagag
taaatataaa

taatcaagcg

agattctaaa
aataactacg
tctaggtata
gactaatgcc
aaagataata
accgtgtgca
agtatgaaag

tacctgcatc

tccactgata
ttaggagcta
gaaaatcaag
cagcaagtaa
tctggttata
cctatctcat
gaaccagctc

actatagata

attacaccga
atagtacaat
ggttgtttct
atagataaaa
aagaaaatta
tgtctcctaa
attattgcta

cctaaacgaa

caaatcaatt
acgcaaataa
caattgaaac
cttctgaaca
attttgatta
taaacaatgt
aacgtgtaac

caaagcaatt

ataaaataag
ataaaaatat
tagttgctge
gaacaaaata
tgttctgaat
ttaaaaaata
gcccatacac

tttttagaaa

caccataltaa agtaaaataa algatatgaa aagtactatt

tttattgagt gacaagtagg atacttttaa tttattgaac

aataattaga gttatgatta caaaagaggt aaaatgtatt

PCT/EP2006/010132

300
360
420
480
540
600
660
720

733

60
120
180
240

300

60
120

180
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aactgtaaag
atgaaattag
tttatttttg
tgccaaaagt
ctaaaattaa
aggcctgcaa
<210>
<Z11>

<212>
<213>

180
534
DNA

<400> 180
atgaagcaca
agatacatcg
aactttttca
aatgtaactt
agcaactaca
ggtagttttt
tgctaagtca
acgaacatgg
tctaatatat
<210>
<211>

<212>
<213>

181
286
DNA

<400> 181
ctaagcacaa
caggttttat
ttgaaaaggt
attatacgag

cagaaattaa

<210> 182

caaatttaaa
ttatatataa
tataaaagaa
aatacattat
atttcatatt

acggaaatag

Staphylococcus

accaccatac
aaatatttag
gttctaaaac
ttattttcta
atttctccecat
aatctattgg
tttgtagtca
taatatccat

gttcgattga

Staphylococcus

gaaaggctca
cttcttttea
tgaaaaatta
ccaacaagta

agaagctatg

cggaatataa
gatcatagtg
aatggtgatt
tgcagaaggg
aatgataact

attaatatca

epidermidis

cttgtaaatt
tatgtacgtt
tttcaataat
ccatttgatc
gtttatcaat
attgaatttt
caaataatgc
ctgctagaag

tacttctact

epidermidis

atattagcta
atgatttcag
gataaaactt
tctaacaaag

gatagtagta

78/763

tcttttatag
gtgaataata
attataacca
attacaatcg
ttagtaaccc

tc

ttttttagat
attaatagca
taatttttca
agggttaaac
catcagtact
ttgactattg
cctagtttcc
tgatgtagca

tgctaaatag

tcataggttt
atcaaatatt
tagataaagc
caaatacagc

aattcataga

tcaaatgtat
caactaatat
aaactattaa
taaaaacgat

aaatcattaa

ttagttaaaa
acttctaatt
atactatcat
acctgataat
gaactcggta
tttaattttt
ttcacattac
taagttactt

accgtaaata

gctaattgta
tttcaaacat
atctaaaaag
Lttggcgtgat

tgatga

gtatacagtt
tgaataaagc
tgctttactt
tatgtaatcc

aaagatttgt

tggggataca
gttcatagat
ctatgaaacc
aagcatgatt
tattttctaa
gcaatcgtcg
tttctggaac
cattgatagg

atac

tttgttgtta
gtcaaaccag
caaatacaca

gcgtectggta

PCT/EP2006/010132

240
300
360
420
480

512

60
120
180
240
300
360
420
480

534

60
120
180
240

286
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<211>
<212>
<213>

381
DNA

<400> 182
acgacgaatyg
tgcaatttta
tcatttgtga
aaaacctgct
gattttttta
tgttgtttaa
gtgaatccag
<210>
<211>

<212>
<213>

183
272
DNA

<400> 183
ttaaaccatt
gtggcatcgt
ttggacaagg
acacaatcgt
taattttaaa
<210>
<211>

<212>
<213>

184
614
DNA

<400> 184
tcaagacacg
caatgatgga
ttttaaattt
caaacaagca
tgcgecctttt
taatccacgt

aagtattatt

Staphylococcus

attcataagg
tatctacaga
gattggctac
tattttcagc
gttgaattaa
cattaatttc

cattgataga

Staphylococcus

aggaaatcgt
tttaacagat
tcgtttatta
cttccaacaa

tgaagaagat

Staphylococcus

ctttctagtg
agttctgata
gttgaccteg
tcttacgaat
tatatgattg
attcgtaata

ggttgtatca

epidermidis

tttaatatgg
tgaaatatct
aattaataca
atcgaccata
cgctttataa
tgtatagtta

a

epidermidis

gtgattattg
agcgctaaag
gacaatggca
tatgcaggta

atattagcta

epidermidis

ttttatctct
atactgctga
aagtcaatag
atgttatgtg
aagactttaa
aaagttctat

agcgaagtca

79/763

tctaaattta
aattcaaaag
gtattgtttt
ttaaacttac
taagaaagta

gggtttacat

agaagaaaga
aaaaatcaaa
cacaagttgc
ctgaagtaaa

tt

agaatatcct
aatcatctat
aggtaaagct
cttagatgct
aaagaatcca
cttaggaaaa

atctctagceca

tatcatttaa
gtaggtttag
taaatgtgcg
cgtagatgta
tcgaaaactt

gaaaccatgg

gcaagaacaa
tgaaggtgtg
tcctcaagtce

acgtggcgcc

gaaaaagaaa
gaattcaaga
aatgcactca
gacactgtca
aaattaggcg
atacagacca

ggagcaatca

gtgataatta
ttctgatact
tgtatatgca
aatcaaatca
atcatttagt

cttaccagta

gcagctaaaa
atcattgcag
agtgaaggtyg

caaacatatt

ttatcattat
aaaatcatga
atgagggaat
ttgatgacga
cagttacagg
ttgaatatgce

atactatttc

PCT/EP2006/010132

60
120
180
240
300
360

381

60
120
180
240

272

60
120
180
240
300
360

420
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aggtgttttc
catgattact
gtacgaacca
acaaagggtt
185

329
DNA

<210>
<211i>
<212>
<213>

<400> 185
gttttcttat

aaaagcaatt
atttacacgc
ctagtaaaga
gcgcacttge
atggaattca
<210>
<211>

<212>
<213>

186
220
DNA

<400> 186
ttattctget
acgatctgca
gaaatgttca
ctcaacatct
<210>
<211>

<212>
<213>

187
210
DNA

<400> 187
acattaagtc
gacgataatc

ttaaaataat

acactattta
gaggatatcg
cgcgcacttt

cgat

Staphylococcus

tacgaaccac
agatgaaatg
tcttaagaaa
tattaaaaaa
ttacccatac

atatgggttt

Staphylococcus

atatgatatt
tttgattttt
tattcatcaa

aattgctcet

Staphylococcus

agcatttgga
aaattcaggt

Caacaaaacg

80/763

aaaaaagtgc actcaaagat gtaggttatt gggatactga

ctgtttcatg gaaactccat ctttttgatt acgaaattaa

gctggatgtt ggtgcctgaa actataggtyg gtttatggaa

epidermidis

attggttcta
tatgaaacag
ggcaataaat
agcgaacact
ggattaatta

acacttcag

epidermidis

cacgaatatt
caagttcatg
cagaaacctc

tgaatccatc

epidermidis

ccaattttca
gcttatggga
cgaagttttt
atttaaataa

atgacgacaa

gttatcaata
attcaattct
tattctatta

tactaatgtt

taatttaaat ttactttcaa
ctttgaatct catactcatg
agattcgtct caatctgttg
aaactaccca aaaaatgaac

aataaaagct atgaaaaaaa

gattttaaat agaaaatgtc
aattggtcaa agcgtttgaa

tttaataaag atttgtggcg

gaaaacatga ataaatgtct aaaccatatc gcaatggttt

tgaatcgcat tggttacaag cgtagaataa caacccatta

atattcacaa atatatctga aaatgaactt aatcgtctaa

PCT/EP2006/010132

480
540
600

614

60
120
180
240
300

328

60
120
180

220

60
120

180
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cgtttttgat

188
200
DNA

<210>
<211>
<212>
<213>

<400> 188
attagagcca

atatgtttct
taagcgatac
atcgaaaggt
<210>
<211>

<212>
<213>

189
284
DNA

<400> 189
tttgatacct
agatgtagct
ataaaccgta
aggtctctca
atgatagtca
190

721
DNA

<210>
<211>
<212>
<213>

<400> 190
agcttctege

accacgtact
aaattgccee
ttggtttgca
gccaaatgca
taatccttta
cttaccggtt

tttacaatac

ggatagtcgt

Staphylococcus

aagtactctc
ttatgggaag
atttcagtca

tggtttgtta

Staphylococcus

gtaatttgtt
tctagttecgt
gcaattttaa
aagataccat

ctttcaacca

Staphylococcus

actacttgac
tcaattacat
tttgattgaa
gcagccaatg
tgacctaaat
gctaatgtga
ctacctatgc

tcatttaatt

cttaaagtta

epidermidis

81/763

caccgtaacc ttgacttcct tgcgctttat aagtatctaa

aaggcacaac aaaacgatct tcatatttag caatacctag

tctgtctttc agtaagtcct aatcgttcta atttagaagt

epidermidis

cttgccaagc
gttcaaaacg
cttcttctee
caccactgct

ttgataacat

epidermidis

taggatcatt
ttcttttatt
catcattcag
ataatctatt
tetttttgee
tgatatctgg
ccgtttgaac

gcttcataaa

gggagtatat
ttgaacacca
gttagctaac
atcaaaatat

tggatcaatt

agtgacctct
tactaaactt
caaatcagca
tccaccgaat
taacattgct
agacaattga
ctcgtctaca

taaaggatca

ttagaagatg
tattgactcg
tgaatagttc
ggaaattgaa

ggtg

attecctacca
tttcttaagt
tcattaatga
gttgtaccat
ccaataggaa
taatgttcat
attataagga

gcaggtagta

cgtcatcata
tcattaaatc
tcgttgcaat

tcgtttcaac

ttaaacctac
tttcaataag
tagaaagcgt
gagaaccgta
ggccattacc
gagcatataa
tatctttttg

ctcctgatte

PCT/EP2006/010132

210

60
120
180

200

60
120
180
240

284

60
120
180
240
300
360
420

480
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accttgaatt
attaaaatca
aattttcttc
aaaagcaata
c

<210>
<211>

<212>
<213>

191
465
DNA

<400> 191
aaagaaatta
caacttaaag
agtattatgg
aaaaacgatt
gaattagatg
tctgattctt
aatagcttaa
gaaaatggta
<210>
<211>

<212>
<213>

192
362
DNA

<400> 192
aaccaaacga
ggcgtaccac
tatataaatg
aaaattgaac
atacatgcta
caattacaag

tt

atttctataa
ttaaaaatag
tgtcctgttg

atttccgact

Staphylococcus

agtctctagc
gtaaggatga
aatattcaaa
tcttagatca
aagacttatt
catcacaaaa
acggaaacga

tgataaataa

Staphylococcus

tgctagatga
tcgaaaatga
gtgttecctat
gtgtagcaat
ttgaaacaat

ctcgagactt

ttacagcagc
caaatttgaa
cagacattgc

taccagtagc

epidermidis

caaaatgtat
ctacttaaat
tcttttacgt
aagagtcatt
gcataagaac
taatgatgaa
acagtaccca

tgacaattat

epidermidis

ttgctttgaa
atttgatcaa
ggcaactgct
catcaagtgg
tgcaaaaaaa

ttacttaaaa

82/763

agtattattt
tccaggaaca
gccgtacgtt

Lttacgtgcg

cttggtggta
gatatatact
aatgatttag
aaacgatatg
caaaaggaat
gaagatcaaa
aatcaacaag

ccttacgcac

ataagaaagt
tatgaagatt
agaattagac
tatcgtggtc
caccaataca

ctaggttact

gaagttaatg
accggaccaa
ctgccgtgaa

agtttgatag

gtactgaaat
attaccaccc
atttatctca
gttcactcgt
cgactgatag
ctaacgaaca
acaacaatca

aataa

gtgttttcgt
actcattcca
ctttaaatac
ttgggtacgg
atgaactcac

caccttttgg

atttaaatga
attgatctgt
aagacttttt

ctgcctcatt

taaaacatca
aagcgtaaaa
aataacaaac
acccttaaca
tcagaaagag
aacagaccaa

aaccaatggt

cgaagaacaa
tatagtggga
tcatatttgt
taaaaattta
tatgaatgct

taaagtattc

PCT/EP2006/010132

540
600
660
720

721

60
120
180
240
300
360
420

465

60
120
180
240
300
360

362
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<210>
<211>
212>
<213>

193
320
DNA

<400> 193
agttttataa
ggttgttaaa
ttgttccttt
tagattttct
aacaatttet
acctagtatt
<210>
<211>

<212>
<213>

194
503
DNA

<400> 194
tttagagaga
acgatcgggg
aatgggcgat
gattaacaca
tatgatgaat
tcaaatatta
aggtattaaa
taatgctaaa
aggtcaagca
<210>
<211>

<212>
<213>

195
320
DNA

<400> 195
Lgaaagaagg
tagctgctga

cacttgcttt

Staphylococcus

tattcagtgce
gatagttcat
ttccactgtt
tttgttttaa
ccagtagtag

ttatctttca

Staphylococcus

cagctagata
aaatcagtag
agatttgtgg
gttaattatt
gaagtcattg
gcaatggttt
gttgcgaaag
gatcctcaaa

attagtaaga

Staphylococcus

gatagttttg
ggttgcacgt

aatcagtgat

epidermidis

aaaattcaat
tatataaata
cttgccattt
agtgataata

tggcattata

epidermidis

atttgaaaac
aaaatagacc
tagaatcgat
taaaagataa
gcaatccatt
cagaacaaga
aaaatggtgt
aacgcattat

ttg

epidermidis

83/763

tattgegttt
aaatttttct
agattcttct
aagattccct

tccatttttt

atttggcgta
tgtatttcaa
tgatcgctta
agaggttcaa
attagataaa
acgaaatgaa
atataaagga

ttatcataga

tgaagtggat
ctattagttt
atatttaaaa
ttactacttt

ataaataatt

gagaaaatat
gaagcactta
ggtcgtaatt
ttgatgatta
tttatgaaag
agtaaacgta
cgccctetat

gttgtagaaa

aatagtattc
tacatttgat
tttctaaaaa
ctgataattt

cctttgcgac

ttacagagaa
actttgtgag
atgatgaagt
ctagcttacc
acctaatcat
gacaagcaca
tgtactcacc

tgttagaaga

cactttacac aacgtgaaca agacaaattg atgatagttg

cgtagaaaag caagaggact taaacttaat catcctgaag

gaattattag aaggcgcgcg tgatggtaaa acggtagctg

PCT/EP2006/010132

60
120
180
240
300

320

60
120
180
240
300
360
420
480

503

60
120

180
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aactcatgag
acatgattac
tccatcaccce
<210>
<211>

<212>
<213>

196
503
DNA

<400> 196
atgcaaatta
ctcaaaatcc
cattaattat
tttttaagat
gtgcaacaac
cacacgtgca
cgcatatcgg
gaccttggca
ttactggtaa
<210>
<211>

<212>
<213>

197
452
DNA

<400> 197
tgattataga
atgtcgaaaa
cagatcacgg
atattttata
tagttattaa
gccatctgcee
aagatttatt

catttcgaca

<210> 198

ctatggaaaa
agaacttgaa

aatcgtttaa

Staphylococcus

tggagatgaa
taatgtgaca
tgattatgac
cggtaaagct
tgatattatt
cttcatcaat
tggaggaact
tattcatcgc

aggtcaagct

Staphylococcus

agaaattcaa
agtttatctt
taatgaaata
tcaagacgat
acctagaaat
tgcccaattt
adadagagtityg

tataggacat

84/763

acaattttaa acgaggaaga tgtcatggat ggcgtagcta

attgaagcaa cttttccaga tggtactaag ttaataacag

epidermidis

gctactttcg
agagatgata
aagattgtta
ggaaacccag
gctgctgaag
cctgaacaag
ggtgcttctg
atgttagaag

gtc

epidermidis

ggaaatattg
gaaaactcag
gggatacgtc
acaaacatga
ttaaaggaaa
acagaaactg
ggtatcccct

tcacatgatt

gtggcggaaa
aaaatgtagc
aagcagatat
atataatgga
gtaaaattgt
ctgaagttgc
aaggtgctaa

cagcagaaga

ctaatttatc
atttggttaa
ttaaacaacc
ttattgtcga
tgggagacat
aaatgcttat
actcacatga

ga

atcaattcgt gatggtatgg
cgatttagtt ttaactaacg
cggaattaaa aatggttata
taacgttgac atcatcattg
tactgccggc ggtatcgata
acttgagagt ggtattacaa
agcgactact gtaacaccag

gatgcctatt aatygltaggat

tcaagatgaa aagcaaaaac
acgtatacaa cgtgttaaaa
tattgaccta caatatggtg
tgttaatagc gaagacttat
tgctcatcaa ctaggtaatc
tcaatatgac tatcttgttg

agacagaaag gtcaatcaag

PCT/EP2006/010132

240
300

320

60
120
180
240
300
360
420
480

503

60
120
180
240
300
360
420

452
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524
DNA

<211>
<212>
<213>

<400> 198
ttaacttatt

aaagataaaa
cgtattggcg
agtgaatgga
gctgtgtgcet
tattatttat
ggacaaacag
aatcacatac
aatcaaatgg
<210>
<211>

<212>
<213>

199
500
DNA

<400> 199
tcgtatatgg
cataatacgt
ggctattcat
tacattgaca
cttgacggca
ccagatgtaa
caatacgact
ttgactaaaa
caaacgattt
200

363
DNA

<210>
<211>
<212>
<213>

<400> 200
gcttaacaac

Staphylococcus

cagatgggat
ttttagatat
ctaagcaaat
ttcaatggta
ttactatgct
atcaaaatat
ctggacagca
tagaattgga

aacatgaaaa

Staphylococcus

aatttgtagc
ttaatcttaa
ctaatggcca
atcaattagt
ttgggtatat
accaaagttt
gtagaatagg
gaactcaaat

atcatcgaca

Staphylococcus

gtaaaacaag

epidermidis

agctatgaga
taaccaaaaa
gggtacacgc
ttataatcaa
aggacatttt
ctctagcctt
agtcgtaact
cgaaatcgat

tgttcatgtt

epidermidis

agatcctatt
agaagatagt
agatttcacg
tgttttcgat
ggaaaattat
catagacgat
tatctcacaa

aatagaagaa

epidermidis

85/763

attgtctacc
ctcttcgtac
atggtaaaat
atgaaaaaca
ttaggtgtag
acccaaaatg
gaaatgatag
tttggtatga

cgaatcttta

attgcctatg
gctatgtttt
tataattata
aacatgatgt
acacacttag
atttacgcgg
ttacctactc

attttgactc

acgcattaat
aaaatctacc
tagctttaga
ataaaattaa
atgtggaatc
cagtaagagc
cccatattga
ctgctecccgg

tttc

aaaacgctaa
acactgatat
tgcatcttat
taagtcctga
gatcagctta
cggttgctga
atggattggce

gtgttcaatc

taacaatgac
taaagaaacg
tctttatgat
gcttcatcct
catcattgat
gattccttta
gaagacacga

cttggaactt

atttttccaa
attgactcca
taatgaaatt
taaaagcaga
ttttattcat
ttttcaaaaa
cgttcgtatt

atatatcaat

ctggcgttga tcaaattgta actattattg gtcatggcge

PCT/EP2006/010132

60
120
180
240
300
360
420
480

524

60
120
180
240
300
360
420
480

500

60
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tgagagtgtg
tggaacagct
tctagtagta
acatcatgaa
tggttatgga
aga

<210>
<211>

<212>
<213>

201
780
DNA

<400> 201
agctcacggc
atatattctc
ttatcatcta
taattggtgt
attgectcteg
acataaaaag
aagtcataac
actacatttc
tcatattcat
ttttctctta
tcttttataa
aatgcataac
tattgattaa
<210>
<211>

<212>
<213>

202
501
DNA

<400> 202
gtatttacgt

tttagaaaat

aaagatacat
catgctgtga
tgtggagata
agtacacaat

cgaattatta

Staphylococcus

tttaactatg
tttgttgatc
aatggtctaa
gaccatcatc
cttttagtaa
caattttagce
aaatgatttg
caccacataa
taatcaattc
tatttgacac
agagagagct
cgttattcca

acttagtttt

Staphylococcus

gcgtttattt

gaacagatgt

tgggtaatca
aaatggcaca
caccacttat
cacatgttac

gaaatcataa

epidermidis

ctatttataa
tactaagtct
aatttcacca
accacaacta
tgataaccaa
accttttcta
cgtcacaagt
aaagtctggc
tttgttttta
tgaacctgca
gtctttaaga
catttctgga

gatattttgc

epidermidis

86/763

atcattatat
tgaacattta
tacataccaa
tgtattatct

tggaatatta

agatgtggtt
acatcgatat
ttaggattaa
ttacaagcta
tgatctagtc
gctggatagce
gtttgatcag
tcacgtaaca
ttaattgcaa
atgatatcta
tttttatcag
agcacgacga

atatttttat

agttttcagg
gcagataaag
actttacaat
gcttctacta

gagcgtattg

ttagatttct
gtgttgttag
tgacaattga
caataaaaat
ttgagctagg
gcaatatctc
ataaataaaa
ttggcacgag
aagcagtatt
cattaaatgt
ctttttgttc
cactggtatc

caacatttcc

ataaacaact
aaggaactac
cacttattga
tcaatcctta

ttgaagagaa

gaaaactgga
tactccttct
atttccagca
atcattttceg
ccactgegcet
tggaaatcgc
aggttcaggyg
atgtactttg
atatatatgg
atgtgctaag
taattcttct
tttatctaag

acgttctaca

gtgtcataat catcgtgaca cacttactaa cgcaaatcac

ctgatagttc actcatattg caatattata tacgcaatat

PCT/EP2006/010132

120
180
240
300
360

363

60
120
180
240
300
360
420
480
540
600
660
720

780

60

120
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ttttattttc
cgaatcagta
tttaatcggc
gcagtttatc
gcagttcttt
aattttgctg
tgacactttt
203

300
DNA

<210>
<211>
<212>
<213>

<400> 203
ggtcaagccc

gagcttattt
ttatatagga
aaatgttgaa
tatatttatc
<210>
<211>

<212>
<213>

204
406
DNA

<400> 204
catttaacag
atttttgtga
taaagtcctce
gtaaggtagt
cactagataa
ataaaaactg
ctataaagta

<210>
<211>

205
325

ggcaccccta
actataaatt
ttgttctata
gaaaatgttg
gttctatctt
cttttagcat

catcaattca

Staphylococcus

agacagaggc

attactatat

actcttatca

aacacggaaa

ttttttacat

Staphylococcus

tgaatatact
aaaggaggct
tttattcaaa
attaatttet
ttgaacatat
gtaaagtccg

attgaaacaa

gttttataat
atctttttte
gttatagtga
ttttaggaca
atatcattta
ttatagtcca

t

epidermidis

aatatccaac
ccggagtatt
attctcaaat
tttacaaatt

ttagtctcge

epidermidis

tggtctttaa
ctaaaatacc
gcgatgtgcg
tgaagatggt
aatttaatat
tcaatggaat

ttctcaacac

87/763

attgtctcaa
aagatttaag
atcacttatc
atggtatggc
caaaattaat

acaatcttat

ggtaacctct
ttggatgtat
ggaaagtgtt
attcggatgg

gtttcaaaaa

aacggttttt
aagtctcaag
taggatcata
gtttgatttc
atctctcatc
aattatcgtc

tttttcgata

ttattaacaa
tatattttta
accgcttctt
tatttcatta
tttagattgt

ctacattatt

tatttaaata
tgtatcgttg
ataacaatac
atgagtttgt

tataagaaag

actgtcctca
aaaaagaaga
atactttatc
tgaattcagt
aacgtcgaat
atggttccta

tatttc

cattaaatta
ttccatatct
cttttaaaaa
tcataattat
tcaatagtaa

ttttgaataa

tagttaggga
tgatgattgt
gtattgcatt
ttgtacttat

gtcgtgacat

ataaccccga
attaagttta
aattcatcat
gcttcetggag
ataaatttga

agcaaaaaat

PCT/EP2006/010132

180
240
300
360
420
480

501

60
120
180
240

300

60
120
180
240
300
360

406
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<212>
<213>

DNA
<400> 205
atgtcaaaat
actaaattag
atcttcggat
agagataaac
ccaagattgg
attaggtaaa
<210>
<211>

<212>
<213>

206
451
DNA

<400> 206
tgacacaata
aatttaaaca
aaaatgaaaa
agcctatgat
aagagaaaga
cttctctatt
atgctgttgt
taaatttacc
<210>
<211>

<212>
<213>

207
300
DNA

<400> 207
gtgacagatg
attacgctag
cttttcgtcg
cctatcaatt

actgatgaag

Staphylococcus

tagcagaagc
gaactagtat
tttaattaat
atgtcaaaat
actaaattag

atcttcggtt

Staphylococcus

cctcatgaac
agcaaaatcg
attaggaact
gagtaaatca
ccgtttgecta
aaataaagta
taccatagcg

tgtagtggtt

Staphylococcus

taagacttag
atgaagcttt
caatgccaag
ctgatatgag

ttattccaga

epidermidis

tattgcaaat
cgttgacatc
cttagttttt
tagcagaagc
gaactagtat

tctaa

epidermidis

cacccaaata
tcaattagtg
attattacta
gaggccacag
cctggaggat
ggtaagttaa
actaaaggga

ataagaaagg

epidermidis

aaaaatacaa
tgtaattcat
taaacgtaca
acaagaaatc

caaaaatgct

88/763

acagtaaaaqg
gtagaaagtg
taaaatataa
tattgcaaat

cgttgatatc

agttgatacc
aagacgttca
cagcaggtgc
aggttgttga
atttattttt
ttgctagtat
tatcacttgc

a

acagacggca
gatttacgtg
ccagatggtg
caagatgcag

acttcagata

cagcacaaga
gcgttagegt
atttaaataa
acagtaaaag

gtagaaagtg

cctcacttat
aatcattaaa
tagcggtgga
tgaggtgata
atccgattta
atatatgaac

gaatgcagtc

gaatgaaagc
taattgaagg
aattccgtga
tgatgaaagt

acgaagaatc

tcaagattgg
attaggtaaa
ttaattaggg
cagcacaaga

gcgttagcgt

tttgtaaaga
aatacgtttc
gtaacctata
gagcaattac
gttggtaatc
gaagaacttg

gcaaacgtat

actcgtttcc
aaactcaggt
catcgcgcat
atatgatgaa

agacgaagct

PCT/EP2006/010132

60
120
180
240
300

325

60
120
180
240
300
360
420

451

60
120
180
240

300
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<210>
<211>
<212>
<213>

208
380
DNA

<400> 208
atgaaaataa
gttataaacg
gttagcgatg
aaagaagcag
aatgattttc
cgtagttgtg
ggtaaagtga
<210>
<211>

<212>
<213>

209
245
DNA

<400> 209
atgaacatga
cttcatgcag
ttgactgaag
gaagatgtta
cgtat
<210>
<211>

<212>
<213>

210
563
DNA

<400> 210
ttgaattggg
taatacaaca
gtcaaattgc
tatgtggatc
cggatgtagt

aagaaggtca

Staphylococcus

tcaactcaga
gttttgtctt
atgttcaaga
attctgattt
aacaaattaa
ttgaagtgtc

aggaattata

Staphylococcus

gcgacatcat
aaaatgaact
cagggaaaac

aaaacattgt

Staphylococcus

aacgacagct
agttattttc
gattaaagcg
aggtcttaaa
agcagtgggt

agaaccagtg

epidermidis

taaggtaccc
tacatcaggt
acaaactaag
gaattctgtt
tcaaatctat

acggttgcct

haemolyticu

ctttcttaat
tggccaaatt
ggataatgtc

tgaagggcca

haemolyticu

ttgaaaggtg
ggtaatgtgc
ggtgtacctg
gcaattatat
ggagttgaaa

gaaagcttta

89/763

gaagcactag
caaattccac
caagttttag
gtteaagcga
ggaaactatt

aaagacgtaa

S

ggcatgcgtt
tttatagtag
aaagacactg

tcttgtcaat

S

caatcgattc
tacaaagtgg
atacaacacc
tagggaaaca
gtatgacaaa

tgcatgatgg

gcccatattc
tcacacttga
aaaatttaac
caatctatat
tcgtcgaaca

aggtagaaat

tttatggcta
atgtaacact
tgcattatgg

tgatagaaca

agcaaatatt
tgtaggacaa
agctatgaca
gttaattcaa
tgccccacaa

tttaacagat

gcatgcaact
tggaacaatt
tgtggtatta
ttctgatatg
ccaaccagct

tgaattgata

tcatggagcg
taaagttgat
tgaggtcttt

tcttgcagaa

gatcctaata
aacccagcac
attaatgagg
ttaggtgaag
ttaatcttaa

gcctttecatt

PCT/EP2006/010132

60
120
180
240
300
360

380

60
120
180
240

245

60
120
180
240
300

360
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atgtaccaat
tgcaagatga
aatttaataa
aaggtgttcg
211

231
DNA

<210>
<211>
<212>
<213>

<400> 211
aatgacgatg

gctatggttt
tcacttacac
ttgaaagaga
<210>
<211>

<212>
<213>

212
278
DNA

<400> 212
catcaattgt
gtgtattcag
aatcaatgtc
cttcgecttag
ggtagtatgc
<210>
<211>

<212>
<213>

213
200
DNA

<400> 213
acgtatatcg
agtagcgtga
tgaaacttct

atagccttcg

gggtgtaaca
gttcgcaaat
tgaaatcatc

cccaaatagt

Staphylococcus

aaacttcctt
ttgttgttat
gtgatacatc

ctaaagaagc

Staphylococcus

gtgataatga
ctagtgaagc
aagatgactt
gagaagagaa

ttatecttage

Staphylococcus

tcctgaatat
tcgaattcta
tgacgttcat

actagcgtag

90/763

gctgagaaca tagctgaaaa atatgacatc acgcgtgaaa

cattcacaag ctaaagcagc taaagcgacg caagatggta

ggtatgactg acgcagaagg ggaacaaatg acttctgatg

agt

haemolyticus

tgcacaccgt
taataacaaa
acgtttttat

cattgctcaa

gttgaagcgg
tctaaaaagg
caatattggt

aaagatttca

haemolyticus

taagaattat
gattgagcat
aagaacattg
tggttcagtc

taaagaattg

atgcaagttg
catagttttg
acggtgagtc
gctggcaaat

caaacagce

haemolyticus

atggctggga aaatgaattg
tatccagtcg ttcaggcatg

tagataacgt tgaaccagat

agcgtatggg t

ttaaacatat tggttcttta
atcaattagc tacaatcttt

acgacaaaat agaaatgttt

taacaggtgg cggccgtggt

tttctaagta gtaaatagac ttatcgtcat cagtttgttc

aatcatcgaa tcgcttgaag aaactttcat agtcttcaac

tcaataaggec tttatgtcct tcaatatcta attgtttttc

PCT/EP2006/010132

420
480
540

563

60
120
180

231

60
120
180
240

278

60
120
180

200
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<210>
<211>
<212>
<213>

214
565
DNA

<400> 214
aatcgtccac
ggtaaggttt
tagtcgtagt
taaacttttt
acaagaaact
tccttttgaa
aaaatatatt
attgaatcaa
gctagcgagt
gtctgattat
<210>
<211>

<212>
<213>

215
635
DNA

<400> 215
ccaagatgct
cgacgcgcag
aatacagaat
gacggctaat
gcaacctagt
tcataagcgt
taacaattcg
gcaacgtcta
aaaagaaaaa
taaaagcaaa

attaaagacc

Staphylococcus

ttgtcttttg
atggcgcatc
agtcacgaac
ataaaattta
ttaatcagga
cactatttga
gagactgata
tcaagtaaat
agtttaacag

acgcctagtg

Staphylococcus

aatgtgtctt
tcttattetce
tcaacacaag
cactcttcaa
gatgacaaaa
attcaagatc
caattaaacc
gatgttaaac
ttagataacc
gacaacacaa

caatcccatt

91/763

haemolyticus

aaaatgactt
aatttataca
aagatagatt
aaagttatgg
tttatttagce
attgtatcgt
agtacgatag
atattgaaga
tattaagtcg

aaatt

catataaact
actagagaag
atttatagat
aatacaaaat
acttcataca
acgatcgatg
catcattaat
tatttgtatyg

attcgagcga

haemolyticus

caaaagaatc
aacaaaatga
cagaacaagt
aagagtcctc
cacctaatat
agtatcaaga
aaaaagaaca
cacaaaacga
agccaattga
cttctgtaaa

taactccagg

ggaaatcgac
gcaacaatcc
tgaaaaacag
cattaataat
caaaccagaa
taaaaacaag
tcccaattca
taaccaacaa
gcaaaaagat
gtcacacagc

tcaaa

ttgcctaact
acctttaaag
atagtaaacc
gaagatattg
tttgatttta
cgaaatgatt
gactatgtta
ataaaagaga

aacgtagctg

aaaaatatta
tcaaaagccg
gaacaacctg
caggaaagtc
aaaattgaaa
caggttgata
tcaaataata
ttacaatctc
accaagctgce

caacaacata

taatttgaaa
cattccaaaa
acatacaacc
aagatttagt
gtacagacgt
tttggagaag
ttgactacaa
aacgagaatt

aattactaat

ataaagtaga
aaaataagga
cttctaatca
ataacaaaca
aagtagataa
ataatcaatc
aacaacaaaa
gaaatgatgt
aaagtaacaa

aaccgcattc

PCT/EP2006/010132

60
120
180
240
300
360
420
480
540
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60
120
180
240
300
360
420
480
540
600
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<210>
<211>
<212>
<213>

216
468
DNA

<400> 216
tgcgaattaa
ccaaggagcg
acttgcagcg
aagtcgcatt
atacctttct
atggtgcaca
cattaccttg
ttatcgcatt
<210>
<211>

<212>
<213>

217
450
DNA

<400> 217
tttaatgttg
ttttgccatt
gtctttaata
ttccgtttta
catccttagt
attagtttecg
aagctcaaaa
ccttatttta
<210>
<211>

<212>
<213>

218
466
DNA

<400> 218
tatcaatctt

tttacttaag

Staphylococcus

acagttaggc
tgacgctaat
tcaaaacaat
aggtaatttt
ttacacatta
cgcaaggtca
gtcaattgtg

cataattatt

Staphylococcus

ttatttgttg
tttggtatca
tttttgataa
gcaatctttg
gtaattgctg
tttactctaa
aaaacctatc

tctttgatca

Staphylococcus

tcaagcagtt

ggattattta

lugdunensis

attaatgatc
ttgaaggcga
ctagaccata
ttcaaaacta
attacacact
tcattgttgt
cattttcaag

atatgttacg

lugdunensis

ctaaaatagt
taatcccttce
ttggatgttt
gttctgcgect
attatttttce
tatcaataat
tgtatttcaa

tgctctattt

lugdunensis

92/763

aaatgaattg
tagacaaaaa
ttcaattttt
ttgttactta
taacgtattt
gccacattca
tgtcttggac

caccatcggc

agccgatatt
aactatactg
aatattcttt
tattatgtat
tttaagttat
ttgtgcttat

caaaatatac

cgtaaaattg
aattgaaaga
gaagatacgc
tggtgttget
tttcgttaga
aaatttagtt
attcatgatt

aactaaaa

aaatttcaaa
tttggcgtga
tatttgaaaa
gttagtaatt
atagttcaaa
ttcattaggt

atatcagtaa

tataatgata
tttgctagat
ctaggcttac
cttttattcc
cgttttgcgc
ttatttgtgg

tttgtagcat

tgagggatta
taggtagaca
taggcttata
atatttctgt
taataataat
ttctattaat

tatctatttt

atgttaataa ttgtagctaa aattattgca aacgttaagt

gcecgttgeccg gcataatagt cccttctgecec gtattatttg

PCT/EP2006/010132

60
120
180
240
300
360
420

468

60
120
180
240
300
360
420

450

60

120
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ttgtttttgg
taaaaatagg
gtaacttttt
tatacgtaat
caaaatactt
tcgtcatatc
<210>
<211>

<212>
<213>

219
512
DNA

<400> 219
caaaggagtg
tgtcgatgtce
caacgttgta
attcgaaaga
aatatattat
cacttcctaa
gcgaagacaa
catttgtaca
atgtgtgggg
<210>
<211>

<212>
<213>

220
646
DNA

<400> 220
gaagtggagc
actcaagatg
aaacaaataa
gacagccatc
acatccaccg

caggaaaaca

cagacaatca
gttttattct
ctcagtttca
aatttcttta
aattaataaa

tactttttta

Staphylococcus

tgattttatg
gttaattttt
tcagcagaat
aacaaaagca
cgacaatcat
attagaatat
tcgtecttta
cgcattcgtt

agctggtcect

Staphylococcus

gtaatttgtc
ataataatta
ctcagtctga
gtacagtaaa
atgtatcacc

atgatgcaac

attatctttt
ataatcgcta
ctcataatat
tcatcataca
ctcaaaaaaa

acatttacca

lugdunensis

tcaaaaatgt
atgcctgtta
ccaaaagata
aatgatacag
cttcagcatt
aaaaacggca
caagtatggg
gataataacg

aaagctaatc

lugdunensis

aaaacaacaa
taataatgaa
caatgtaaat
taaagccact
tgcaacgaaa

aacacaaacce

93/763

tacttattat
tattaggctc
taataggtaa
tactgatagg
catacttatt

tcgctatatt

tagttctttt
gtcatgcgeca
ctaatactca
caaccttatt
cgccagtagt
cttacatggg
tagatcgcat
aaatacatct

ca

atacagcata
atatcaaatc
agcgaggcac
gaagcactag
caagatacaa

aaaacaaatt

ttgtttaata
tgccttaata
ttttatcaaa
tgttttatgt
ttttaataaa

ttattt

ttctacatgt
aggtttatcc
agtttcagga
tgcaaactct
aaaagatcca
tgttgttatt
gtatgaaact

tactgcacct

ataatgatgc
aggaagcaac
aagcaataaa
acaataactc
ctactagcaa

ataagcaaga

tacttttatg
atgtacataa
tttaggataa
gcatttatga

gtatacataa

attcttttaa
tctaagcaag
aaactgaata
aaagtcaatc
cgtatggata
cacgaagtgg
tatactagag

gcagaatatt

tactggtgac
aacgcagaac
tgaaataagc
tactttaaat
tcaaacaact

tggtaataac

PCT/EP2006/010132

180
240
300
360
420

466

60
120
180
240
300
360
420
480

512

60
120
180
240
300

360



WO 2007/039319

aacgtattat
cacctaaata
gttgaagcaa
tcaaatgtaa
gtaaatttaa
<210>
<211>

<212>
<213>

221
500
DNA

<400> 221
tgtcaggtat
ctacaatggc
tctttaacta
atgtcaggta
gctacaatgg
ttatttggtt
gagcgaacat
agacaaagac
ctttattatt
<210>
<211>

<212>
<213>

222
500
DNA

<400> 222
gaaataaccg
atgtgcctga
ctatacatcc
catttaaaaa
ttaaaaatgt
tgctggtcaa

aacatatatt

cccaagtagc
catccacagt
caaatacaga
cagcgacaat

attatcgttt

Staphylococcus

cgtagatgca
tacaagcatt
aaatataaat
tcattgaagc
gcactagcat
aatctcaaat
atcatggacg
tgggctacaa

ggattattcce

Staphylococcus

cattccaact
aatttttaaa
aaatgaccaa
atttgattte
aaaaaatgat
tgaatttata

agctttagag

aaccaatgac
aacatacaac
taataacgtt
tgaagcggca

ccaagcccea

lugdunensis

attactaaag
gctgatgcaa
tgagacttta
aattactaaa
tgcagaagca
ataataaata
gaatttttga

tgggtactag

94/763

aatcagtctt
aataatcatc
actcagactt
gatacgattt

gatgatgttc

cagtacaagc
tcgctaaagg
acaataatcg
gcagtacaag
cttgctaaag
atactattta
agcaatttct

cattgcagaa

saprophyticus

aacactttaa
gtcttaagct
gaagatttgt
actgatgaca
tatatccgta
gtcaatgatc

ataggaagtc

ttaatggaga
caatgattcg
gtcaagatgt
cacctattga
aaaaatgcta
aaaatagtaa

aattacaaca

caaatcaacc
aagtaagaag
cagacatatc
acccacataa

aagcag

aggtttagat
tgtagacttt
taaaaaggag
caggtttaga
gcattgacgc
aaataaaaat
aaagcagtac

gcacttgcta

aaagagaacc
tagacgttta
gctcgtaaga
gcattatgta
tggcaaccaa
aacagaacac

gggattaatg

acgtaacagt
attagcaaaa
gaataaactc

agcagaatat

aaagattggg
atcgctggtt
cgtttacaat
taaagattgg
aatttcaggc
atttttaaag
aagcaggttt

aaggtgtaga

aaaccaatcg
tatcattttg
ttatactgtg
aatcgtgtga
cgacaagaaa
ccacttgata

aaactgacgg

PCT/EP2006/010132

420
480
540
600

646

60
120
180
240
300
360
420
480

500

60
120
180
240
300
360

420



WO 2007/039319

tcttagaaaa

aaacactaaa

<210>
<211>
<212>
<213>

223
432
DNA

<400> 223
aagagaacca
agacgtttat
ctcgtaagat
cattatgtaa
ggcaaccaac
acagaacacc
ggattaatga
aagccgaaag
<210>
<211>

<212>
<213>

224
200
DNA

<400> 224
aaaagatatg
cattcagcat
gcttcagttg
ccgccagceta
<210>
<211>

<212>
<213>

225
515
DNA

<400> 225

aagtatcgta

tatacaaatc

Staphylococcus

aaccaatcga
atcattttgc
tatactgtgce
atcgtgtgat
gacaagaaat
cacttgataa
aactgacggt

aa

Staphylococcus

acataatgtt
aaccatcgta
atacgatacc

catatactat

Staphylococcus

95/763

atctatttac taaatgactt

saprophyticus

tgtgcctgaa atttttaaag
tatacatcca aatgaccaag
atttaaaaaa tttgatttca
taaaaatgta aaaaatgatt
gctggtcaat gaatttatag
acatatatta gctttagaga

cttagaaaaa agtatcgtaa

warneri

taagccgaaa gaaattgctg

tcttaagctc aatgattegt
aagatttgtg tcaagatgtg
ctgatgacac acctattgag
atatccgtaa aaaatgctat
tcaatgatca aaatagtaaa
taggaagtca attacaacag

tctatttact aaatgacttt

acgaatagtt aaactatccg gatcaaatgt taactttaca

ttcaccattc aaattcgatg

tggtatagtt ttaazaaaag

warneri

ttattccatt agcccttcca

cttgaacgcc ccacaaacaa

catccaattt acagaaccat
taaattgtcg attgcatcgt

aaatccatta ccatcaataa

ctttttcatc tatgactgca ttattaatta taatgcttac
caatattgtc tgaatttact atttcatatc cataatttat

ataatttatt ttgactttct aatgaaaatt ttattagttt

PCT/EP2006/010132

480

500

60
120
180
240
300
360
420

432

60
120
180

200

60
120

180



WO 2007/039319

acattgaaac
tgggtttttc
gaccttagta
taacttatca
cttatttgca
tcttggtaaa
<210>
<211>

<212>
<213>

226
320
DNA

<400> 226
tgtatcaact
aagacaccat
gcattcgaac
aacatcaacg
acgaagatac
gacccataag
<210>
<211>

<212>
<213>

227
271
DNA

<400> 227
agcaagttct
agaaacgaca
accgaagatt
catactacct
tgttactttc
<210>
<211>

<212>
<213>

228
500
DNA

<400> 228
tattgtcaaa

aacaaatctt
aataagtgat
taaaaatagg
cttaataaat
taaagaggtyg

attctcactt

Staphylococcus

ccactttatt
tcacttattt
tggcgttgat
tattaaactg
aaaccatata

atacgaaaaa

Staphylococcus

ttgttaattg
tcatcaaccg
gataaaggta
aacaatgatc

gttcaagttc

Staphylococcus

gtcacaacaa

tcaaagaata
gtaccgtatt
gtactgaaég
tttcaccgta
atttagcagc

ctacttctga

warnersi

catattaatg
ataggcaatt
acgaatcaca
acttctgaag

ttcatacaaa

warneri

caactttgac
ataatcacca
ataacgtcaa
gacatcaaat

aatcaaacga

warneri

96/763

tetttgegtt
atttttaata
agtttctatt
ctcttctagt
ttgtattaat

tgacg

acgacgcact
ggattaaccc
atcaatatca
aagatcctca

catcagttaa

atcagcgaca
acaaaccaca
acctgttgaa
taatgataca

a

ttttctaaaa
tcttttaceg
tgttttattt
ttgttaaaca

actgagtact

tacactcaca
atcagcccaa
aattcttcaa
actcatgtat

gaattcgtat

ttaattaatc
caatctcaac
aagaaagaac

acgttaggtc

atacattgag
aaacactttg
ctgaatttat
agctctttcg

caattgtact

aagtcaaagc
aaatctatta
attgataccg
attttagact

ggcacgtcaa

cggcacatgc
aacaaaagac
gcgcaaatgt

actatgctcce

ttagatatag aattaaaagc gatacttcaa caattcaatt

PCT/EP2006/010132

240
300
360
420
480

515

60
120
180
240
300

320

60
120
180
240

271

60
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cttttattat
atcaagaagt
attcgtttat
ggcattacac
aaacgaacct
aactattgaa
atagtaaagg
tttacaatgc
<210>
<211>

<212>
<213>

229
400
DNA

<400> 229
tcagatataa
atgcattgag
attcaacggt
aaaaacataa
gacagtggtg
tgcgtaagca
ttggtaaacc
<210>
<211>

<212>
<213>

230
758
DNA

<400> 230
taatcaaacg
tacgaatgtt
aatgcaggat
taatgacgtt
caattcagaa

aactccaacc

gagaagaatt
gctcatcaaa
aaaatatata
tcaacagaag
gcttaataga
cgcggcgtgt
ttataaacca

gatacaacgt

Staphylococcus

acaatttaac
ttatcgtgat
ctaccgttgg
aaaagcgtat
ttatctgtat
acgagataat

tcaaaaggta

Staphylococcus

caacaacaac
gaacgtcctg
acatcaacta
tcacatgaaa
caatctcttg

aaacaagaac

aattatattt
atatatctag
tcgcggcectca
cgatatacga
gatcgagttg
gagaaattaa

aaagaaatcg

warneri

aaggatgtta
atatctgaaa
gttcaagaat
tataagtggc
cgcgcgattg
cattcagcat

attacagatc

warneri

cttcagaacc
aatcgaattc
atcaaacaaa
ctacaaagac
aagtcgactc

ctactaattc

97/763

ctcaaaatga
cgcttgagcg
tcaaatcagt
atgtagttaa
aaagagaaat
ctaaacaaga

cacatttact

tcactgtagc
tattaaggga
atgctccecgt
gtgttgatga
atgcagatgg
atgcgtttat

aggcaccttc

aacaaaagcyg
gacacaaaca
cgaaaattct
aaatgataca
aaatgaggca

aaagcaagat

ttttgaaaaa
ccatcatttt
taaatgtgat
tgatgctgtg
attaacatgt
acgagaagta

aggtataaaa

ggttggctac
acgtggtgta
tttgtatcaa
gacatatatc
acatacatta

caaacgtctc

aaagattctg
tcaaatcaag
aaacatatta
gatcaaacgt
ccagcttcaa

attgatgaaa

gacgaccttt
caatatgatg
tactatcgac
gttgaatatc
gaagcaatca
tttgaatttt

gacaaagtag

tatctaagat
aacgttcatc
atttggaaga
aaaattaaag
gatatttggt

attaaacaat

atacaaataa
acactgacaa
ttgataaaac
catctcaaga
atgacaaatc

catctaaacc

PCT/EP2006/010132

120
180
240
300
360
420
480

500

60
120
180
240
300
360

400

60
120
180
240
300

360
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taatgaagat
agaacagtct
agaagattca
agatgtcaat
cattacagct
taaacaagat
agcgactaaa
<210>
<211>

<212>
<213>

231
562
DNA

<400> 231
aaacgcattg
gaagtttttg
tattgtggta
aggttggtta
attatgttgg
tggttcattt
tagtaaattg
agaatctggc
tagaaacacc
tgctttgatt
<210>
<211>

<212>
<213>

232
524
DNA

<400> 232
caggtaagtc
caccagatgt
caccaccttt

atatccctge

tcaaaacttg
tctaaagaac
tctttagaaa
gtaacacctt
aaagattcta
cacacaacat

gatcgtacac

ttaagagacc
gattctgttc
gaacaaaatg
aacaatgtta
gttgttaatg
gccaagaatg
attaaagaat
gtattcacat

aatcctaatc

ggtgctagag

aaagtctggt
tccatcaact
agcaccatcg

cactggaaca

taccatcaaa
ctgttgagga
agcaaggtac
caaagtcatc
gtgcttcaca
cgactgagag

ctacagataa

Candida albicans

cagaaatcaa
aattcaagag
acaaaattcc
ccgataatat
aaaacgatgc
gccaaatctt
ttgattctte
ctgctcaaca

ctccattatce

gt

Candida albicans

gagttatctt
aaagtacctt
acagaaacac

actgatatta

98/763

gtcaaatata
taatgctcaa
acaagaggtc
atcagaacaa
agaggtgcca
ccatatcaat

tggcgatg

aactggtaaa
ttétggagac
taaattagac
tttcaatgcet
caacttacct
gttttggtac
atctattgga
aaagcgtggt

tgaaggtaag

ctactggttc
cgaatccagg
aaactaccaa

ttagagaatc

acatctaaag
aaagataaac
ccgcagactg
caactatcta
gttcattcac

ttagataacc

gtgtctgttg
gaacctttgg
gagtttttgt
atcaagaaag
tggtatttet
ggtttaaaca
tcatcgttgt
ttccaccact

caaaccgaga

tgtgacaact
ggcaccaggt
taatgtacca

aactactgtt

cagataaaca
atgtatcaca
acacacataa
caacacaaca
tagattcatc

tagataaaca

cttcatactt
aagtattggc
catccaagac
attacagtca
ccaaatcaga
ttgacgaagc
catcttctaa
ctacagtccg

gaaaaaaagt

aatacagcaa
actggtgttc
ggctcaccaa

tcacacacag

PCT/EP2006/010132

420
480
540
600
660
720

758

60
120
180
240
300
360
420
480
540

562

60
120
180

240



WO 2007/039319

tgaccgggaa
cttcactgac
caggatcagg
ttattccagg
actctaatgg
<210>
<211>

<212>
<213>

233
230
DNA

<400> 233
gattaatgac
aagtgtccca
agccatcgat
tcaagctaat
<210>
<211>

<212>
<213>

234
632
DNA

<400> 234
tctggtgaag
gaaagccatc
gtacagccat
tcacatttga
cctttaatgg
aaaggtggac
aagaaaaacc
aaacatgata
ccattattga
atagggttga

ttcactaaaa

tggaaatact
tggcgcaacg
aggctcaact
aactgataat

atctactgct

atcaagggtt
gttgggactyg
gctgcagatg

gcttcatact

gtttaggaag
cacgattcca
cttcaactgg
gtaattacgce
atatacacaa
gtgaagttta
aagtcatttc
tatatttctg
aattatttgg
tttcttgtat

ctgtttgttc

ggcgttccaa
aattctgcaa
aatattgtca
ggtgctacta

accaccaata

Candida albicans

tagttaaagg
ttgattcttg
ttgtctactc

ctcttttcga

Candida albicans

aaagaaatca
ttatactcaa
tgttgatcct
tactccacca
tgcttcaccc
tggattaaat
atcttcaaga
gaaagtttat
attaccaaca
tctttacgtt

gagtcaagtg

99/763

tgaatccaaa
ctaacccatc
ctccaccttc
ccaagggtca

tacaaggtygg

cattaaaggc
ggatgtctta
caactccttc

tgatgttatg

ttaattagac
gttgcaaatc
cgtaaatcaa
catcaagagg
aatgttagca
gatgaaatca
ccaatgaaca
tgttatgcta
aaagatcgtce
ggggcatttg

gt

ccctgegttg
tcatgaaaca
ttctgcaact
agatacagct

caat

aaaaacggga
gttgatggtg
tcatactggc

caagctttgce

cagaaagatc
aagaatctaa
atgaattatc
aagaagaaga
gtgaccaaaa
acgattatgg
acgaaaaacc
ttacattttg
aattcgcttg

ttgcttattt

acaacaggca
ggtgttaata
gcgacagtgg

ggtggcggcea

aatcctacte
ccagtaaacc

daaaaaacag

aagaatggat
tcatattaaa
aacatcaaga
cgaagggatc
taatgatcta
tagttcacce
agctaaacct
ggcaccagct
gagagaaaaa

gacttttggt

PCT/EP2006/010132

300
360
420
480

524

60
120
180

230

60
120
180
240
300
360
420
480
540
600

632



WO 2007/039319

<210>
<211>
<212>
<213>

235
633
DNA

<400> 235
caccaaactc
ttatcagaaa
caagtggaag
ccgccaccat
catcaaagca
gcgagttcct
tccaggggtt
aaaaagtcga
aacagtacgg
tgaagaacgg
tctcccaatce
<210>
<211>

<212>
<213>

236
465
DNA

<400> 236
gaatgcaaag
ttaacgaaag
aaaaagtcat
aattgattaa
gagaagagat
tcaaggatga
aacatagaaa
tgtaccagaa
<210>
<211>

<212>
<213>

237
504
DNA

aggcttattc
tgttgaagca
aaacaagatc
gcttaacgaa
gcaggaattc
caacgttgct
caacttggca
gtcgttcgaa
cgtagaagat
gtctttcaat

gcaagtggtc

aaacattgaa
ggtcgactat
gtcaaagttg
agacaagggt
tgaaaatact
tcatccagag
caggatcgac

agctcaattg

Candida albicans

aaacaaggat
gttcgtgaaa
atcgtcaaca
ttggaaattg
gaaatgggcg
gaaaaattgt
aacaagtttg
actgacctat
accatcgcca

gtcgacaaca

aagggtatgg

Candida albicans

atcaagagta
ttgttggaaa
aattcagaat
ctgaccttga
ccttgctata
acaaaaaccyg
gatgttttgt

atagtaagtg

Candida albicans

100/763

actcctcctt
tcgecctctat
agttgggcaa
tccacccegt
acaacactaa
taacattggg
tgatgaaaac
taaaagcagt
aactcgtegt
taagagtggt

tect

ttttgatcca
agttaacatc
ttgatcctca
gaaaaggatt
atgaaatgat
atggcgacaa
ctaaacagac

atgatttgca

ctccaatgcce
cttactcacc
aaaattcatc
agtgaaaatc
cctagtaatc
cttgaatgtc
attggacgag
gaagccagtg
tgatgccgtt

caaggtcatg

attgaccatg
cactgaatta
agaaaaattc
gaaagatttg
tgaagatttg
attgattgaa
tataaaattg

tacgg

gacggagcca
tccatgggte
accaacgatg
ttgatccagg
atccttgcectg
agtgaaatca
ttggtcgttg
atcgccgcta
gccctagtta

ggtgcatcgce

tatgctaagc
ttggatagtg
gattatgata
aaattcgata
tttgttcaaa
tacttaaaag

gatgatttat

PCT/EP2006/010132

60
120
180
240
300
360
420
480
540
600

633

60
120
180
240
300
360
420

465



WO 2007/039319

<400> 237
tgtctgctge

tacaagttge
ctattgttga
ctaaagatgc
acggtttatc
aagctggtga
cttctgccat
ccaacaccaa
acactgctaa
<210>
<211>

<212>
<213>

238
526
DNA

<400> 238
tgacaggttc
cattattcaa
atagaccaca
cattatacge
ccggtggaac
gtctttatac
tacaatactt
atactcacga
atcagtacat
<210>
<211>

<212>
<213>

239
621
DNA

<400> 239

tagtgaatcec
tgataataag
acacgatgtt
taaagtttct
cccatccgtt
caaaaacaag
caccccaact
caaatggact

agctcaaatt

attggtgtct
ttatctectgt
tgcatcaaag
attggtggtt
atctacctat
gttaatgtcc
tttgatgatt
tgtctcgtgg

tattgagaaa

aaatattcta
gatgaagctg
ccagttgaat
cttgctgett
gaaccatatg
gatgttcaaa
gctgtcaaag
gaaaaagttg

gctt

Candida albicans

tacaaaagtc
atcggtgttt
aatattttca
ggatttgtgt
gtgctcgtta
attttgtact
ccatcgtaca
ggtacaaaag

aatgccagtg

Candida albicans

101/763

ctgaagtgct
cttccaacat
ttttcgaaga
tggatgctta
ttgttgactt
ctgctgcttc
ccatcttacc

ccatcttgag

ttggtaaaaa
tgacatcttt
aaacattaat
ttgttatcaa
gtattgtggt
tggacccatg
cttgtacatt
gtgacaacaa

gagaatttga

ttccgaatta
ttccactttt
tttgaaaaaa
caaacacatt
ggttagtgaa
tgatgcttta
aaaattgatt

agctgtttct

aggtggattt
gttcattgtce
catattgtta
tactattgct
ttcattgttg
gcacatgttg
acaaatattt
tccaaaagaa

ggctgt

ttgagcaaat
ttaaactcat
caaattcaat
gcttcaacca
gttgccgtta
ttggccattg
gacaacttga

caattggttg

tggattttca
teccattggta
accatatgtg
acttttggaa
tccacctatg
acttgttctg
gcattttgta

gatttgagta

tcagatggtg atgaactgtc gattgaattt cttaaccaaa gaagcaacac tccattaaca

caaggaactt ataattatca taatacttct actaattcac ttaatttcca acaaccagaa

PCT/EP2006/010132

60
120
180
240
300
360
420
480

504

60
120
180
240
300
360
420
480

526

60

120



WO 2007/039319

ccaatttatc
tttgacactt
gaaatgacag
catctcatga
aatgatgaac
gatttggcag
actgaacgtg
aaagaacctg
cctectecac
<210>
<211>

<212>
<213>

240
607
DNA

<400> 240
aactagggct
attatattat
atttgctcaa
tgaaattgga
agcattagga
tgaaccatat
ttgtaattta
tattaaaaat
2aaatctttg
aaagaaacct
tgctcaa
<210>

<211>

<212>
<213>

241
693
DNA

<400> 241

gtaatcaaac
ctcaaacaca
atacttcata
accccactta
aagaatatga
cgattagtta
tcatacctga
gtagtgaaac

aacaagaagt

gctaatgttg
aatggatttg
gcagcagcat
gaaattgttc
ggtgatccaa
ttacctaaag
ccaaaagctc
attaatgaag
aaacgattaa

ccagtaattc

tcgtacatct
gatccaacct
tcaaggtaat
taaccaagct
tcaacgtatt
tgctgatgat
aggagaggaa
catttctggce

C

Candida albicans

ccactgaatt
aagatattgt
taggtcattt
ctcaagattc
attcaatgtt
atgataatga
aatttgcttt
ctcaatcatg
ctgataaaga

ataatgaaga

Candida albicans

102/763

ttaagtgatt
ccacatgata
gatcatcatt
ttcattcctc
cagtataatc
gaaagtcaaa
gaagaagagg

ccatttggag

aactgctgct
cttgattgat
acaatcagcc
taatttatca
ggcaatgtgt
agcatttgaa
agcaaatttt
gtataaaaaa
attggttaaa

tggaacttct

cttattatga
atccattcac
atcgtactgg
atgtttatga
aatttcaagg
gtcagttgga
aaggtgagac

aagaacgatc

gcaccttatg
aaaaaatatg
gccattttgg
attcattatt
gcttggtatt
tgggctaaac
tatgaaaaag
gctgctgaaa
accattcaaa

acaactaatt

tcatcccata
tgaaagttat
tcaacctaat
tgaagaagat
ggatcatttt
ctatgtccece
gagttttgaa

atttgaagaa

aattgggtaa
gattagaatt
gtcatcatta
atactcaagc
tagttggtag
gtgctgccaa
ggattggatg
atggtgatga
aacaatggaa

caggatctct

agtcagagca gggtcaatca tcaaaatcag atgtgatcaa gatttcgata gtgaaaaaga

PCT/EP2006/010132

180
240
300
360
420
480
540
600

621

60
120
180
240
300
360
420
480
540
600

607

60



WO 2007/039319

agaggcagag
gccacaacca
ggataaacta
aaaattaggce
aattgacaaa
gaatgaaatt
tggtgacctt
tatgggggca
tactagagaa
aattagacca
cttttatgtg
<210>
<211>

<212>
<213>

242
511
DNA

<400> 242
gtcaacaaca
tttctteccga
ggaaagactc
aaaataaaga
ctggaactaa.
ttggtgactt
actgttcgcet
gtattaaact
gtttgtcgac
<210>
<211>

<212>
<213>

243
510
DNA

<400> 243

aaatttacca
ccaaatttga
aacttgggca
tcaattccte
tcttttaaag
gaggtaacaa
acacctaatg
aaatatccag
aacaaacaaa
gagtggttga

aaagattgtg

aggcaagaca
ctcagaagca
agaaagacct
ccagacaggt
atcttattac
aatgtcccaa
caatcagcaa
ttatttgggc

tgttcaaaga

aaattcagga
aaatcaagaa
ccgccacatt
agccattaaa
tacaattacg
cccacaaaat
atcaattcaa
tgcaacaaca
atcctgaata
aagcctgtga

tcttacccga

Candida albicans

attttacttt
gttcaatttg
tttgacgatg
tatgctgctt
ttgtcagctg
gttgatttag
ttcaactgga
cttcctgget

gtcgtggcta

Candida albicans

103/763

tgagatttta
cgttactcaa
gaaaaatctt
taatcgaacc
tttggatacc
gactgatttg
caaggaggac
agtcaaagtc
tgtgaaggca
gagagaaaga

cat

cacttggagg
caggaacatt
caattgttga
tagcgactca
ctccacaatg
attttgcatt
actcatggag

catcatecgtce

g9

caaacatttg
acctcgtgtg
attttattca
tcaaaattgt
actgctggta
tcaggaatta
attgaagagg
gacactacac
aatgatatga

agaatagttg

agccacgggc
atggaataaa
tgggtttgat
attaagaaaa
cccataccct
tatacaattt
caactatgcc

tgctggctcce

ctacaaattt
ttttagaatg
aagatggtaa
ctggattgce
ctttcttgtce
ctgtgtgtct
cattaaagaa
atttcctctg
acattccaat

gtgttagaga

aattacgggt
tttggaggtg
tttgatattg
tattttagca
gatgagtcgyg
tataacaact
agaggtaaaa

ggatttgttg

ctgtcaagaa actgacgttg acattgtttt attgtcattc ttgaatttgt ttccagatcc

PCT/EP2006/010132

120
180
240
300
360
420
480
540
600
660

693

60
120
180
240
300
360
420
480

511

60



WO 2007/039319

attgaacgtt
ttctcaaatt
tttaggtggt
agacaccttg
tgttgttgat
ggctactgcec
tgctccacaa
tgattttgca
<210>
<211>

<212>
<213>

244
577
DNA

<400> 244
ttggctcgat
ggtagtgata
aatttaatgt
aatttatttg
attaacaagyg
tttcatggtg
tgtatagaag
tttgatccac
tttgataatc
ggtgggatgt
<210>
<211>

<212>
<213>

245
909
DNA

<40Q0> 245
gctccatcta
tcagttgttc

tcatctagtg

aattttgcca
ggtgctgaca
ggtgttggtg
tggaacaaat
ggtttecgatt
ttaagaggca
tgtccatacc

ttcatccaat

taagaaataa
atattgaaat
gttatgattt
gtaataatgg
gagttcatcc
titgatcgacc
ctyatgttgt
gcaaagtggg
cccagtgtgce

ggtgggattc

accaatgtgg
tcaaaacttg
actatggttt
tcggtgetgg
ttgacattga
agttcgccaa
ctgatgcatc

tctacaacaa

Candida albicans

attaaattca
tttgaagatt
tgctggtgaa
ggataattca
aacaaaattg
agaaattggt
ggactataac
tgcattgaaa
tagaataaaa

tgctggtgat

Candida albicans

104/763

taacactttt
tcaatcttta
cagcgatgtt
tgaagatcca
acacggtggt
agacacttcc

tcttggtgat

aaatatatta
caagaaatgg
ggctggtctt
ttgaatgcat
atattaggga
attcctttta
daatttggtg
tatgattccc
gctagctttg

gtttcag

gaatctggtt
ggtaaaaccg
gcttctgecea
gaaagaccat
gctactgggt
aaaaactatt

ttattatcca

tcacggtagc
ataaatattt
cgaaaactgc
ctgatgttgt
tgccaatgta
caaaagagag
atacattcga
atagtaagca

tacaactgag

tgttacactg
tgttgttatc
ctaaattcgc
ttgatgacgc
accctgaatt
tcttatctge

aagtcccact

ggctcctggt
gacattttgg
tttcecattct
ccaaacttat
tggaagaata
aaaatcaggt
ttatgaagat
attaattaca

acaattgggt

gcaactcatc tggtgttcca gctgcgccat ctaacaattc atctggtgcet

catcacaatc agccaacaat tcatctgctt cagctgctcc atctaacaac

ctatttctygg aagtgttgca ccatcaagct acggaaactc taccattgca

PCT/EP2006/010132

120
180
240
300
360
420
480

510

60
120
180
240
300
360
420
480
540

577

60
120

180



WO 2007/039319

caaccatcta
aaggttataa
tctgaatatt
tcaagtgcta
gtggtttggt
gctcataaga
aaatctgaag
aaacaaacct
cacgcccaaa
aaagctggtg
aaggagactg
aatatggcaa
gttggtctc

246

537
DNA

<210>
<Z211>
<212>
<213>

<400> 246
gacactccgt

agaaaaccca
ccaccgtcac
atcacgaaga
actgaaaaaa
cttgaggaac
ccaaaaccaa

atcaaaaagc

cagaggtggg

<210>
<211>
<212>
<213>

247
S5el
DNA

cttctacaaa
ccaatgagtc
gtgaccagac
aatcagaaca
gtgagtcatc
ctgaggttat
ctatgaagac
cgttggctgce
agtcgtctga
atgaaatttc
gtgtttccca

ataccaagtt

cagattcaac
gcataagtct
tgagtctggt
gaaactcgat
aggctgagct
acgagaatga
aaaaggagcc
tcaagcaatc

ttccececcaaa

atccgatgct
tggcattgtc
ttctgctget
agcttctget
tattcaatct
tgctagttgt
tgtttctagt
tgtacaatca
ggcagttgaa
gactgaaatt
agctactgtt

tgccagcaca

Candida albicans

tccaactaaa
gttaacttct
tggaagtagt
tgcaaacatt
aaactcacca
tacaaacaaa
tcaaccagtt
taagaaacca

tagacagaag

Candida albicans

105/763

gcatcaatta
tttacatcta
gctgttcaat
tcatcagaac
attgaatctg
gcaagtgaat
ttagttgaag
tctgctgett
gttgcccaaa
gttaacatca
gctgctaaca

atgtcgttgt

aaaccagaac
ccaagtgttg
gagcattcga
atcgatgectt
aagataaacc
gtagaaaagg
tttgacgacc
cgtcggtatg

gaggaaacta

ctggtccaat
cagtaatcat
catcagcatg
aagttaaggt
tcaaaacaag
taagctcttt
ttcaaaaatc
ctgtacaatt
ctgctgttge
ccaagacagt
cacattcagt

tggtcgctag

cgactataag
cacataaacc
gtgcaagatc
atgaagaacc
aactgacacc
ttgtggatag
aagacgatga
aaacacctcc

atgttgatga

tactacagac
tacacatgtt
tgaagaacag
cattactagt
tgcagaagct
gagttctget
tgcagttgce
aagtgctgct
tgaagcttct
ttcttctggt
tgctattgct

tttcgtgttt

tccagagttt
tccgecacta
gtcceccgget
agctactaaa
ggtgccaaag
tgcacctgaa
cttgacaaaa
aatttgggcecce

cgggaat

PCT/EP2006/010132

240
300
360
420
480
540
600
660
720
780
840
900

909

60
120
180
240
300
360
420
480

537



WO 2007/039319

<400> 247
acatagtcag

gcaaacgagc
cggggccaag
tgctgataca
caacaataac
tgagagactt
tgtaacggtc
agatgacatg
cactggtgtt
aggaaataac
<210>
<211>

<212>
<213>

248
351
DNA

<400> 248
tcaagaaagc
ccattgacca
cagctcacgc
aaggttctta
gtttaatcaa
tgatggaaga
<210>
<211>

<212>
<213>

249
707
DNA

<400> 249
ctcagtcctt
ttatcagaga
ctactactac

caccaaatcc

ccacaaccac
ttttctaaac
aaacaatcag
ggtatgacat
aacaaattgt
caacaggtgt
aatttgacat
atcgtgaatt
ggatcatatt

aattcgagtg

tactgatggt
atctgttgaa
taaagtcact
cgttggtaac
atgtccaatc

aggtaaaatc

tgctacaacc
gccaccaaac
tactgttact

aactgtcact

aaccacaagc
caagaggtag
caatcacact
cagttgctaa
ctgtttcage
taccagcacc
caaaacgagc
tgaagaaaaa
tagcggcacyg

jod

Candida albicans

ggtccacacg
tatgttagac
gctccagttt
agaaaagaca
aagattgtcg

ttgggtagat

Candida albicans

actacagtta
catactgtca
gctcctccecag

acaaccgagt

106/763

aacacaacca
caggcaagtt
gggcagtact
tagcacttcc
cccagtaaat
gccgttatca
caaaagaaaa
ggggaaatca

gaatcgattt

gtgctatcaa
cattaggtaa
tcgatgctgt
ctgctgaagce
gtttatctga

acgtcttgga

ctgctcctce
ctactactga
gtggtactga

attggtctca

agatcaaata
agtggcagtg
ggtactggcce
acaaccacta
gtgatatatg
cgtgctccag
tcaaaattca
tgggttgaaa

caagttattg

tgtctctgtt
agttgttttag
tgtcaaatcc
tattgacttc
cttgccagaa

caccagtaaa

aggtggtacc
atattggtca
ctcagtaatt

atcctttgct

gaagtagact
gcaggtcaac
ctgcccgaaa
tgacaaccac
ctaatcttcc
taagacctga
ctccggaaca
ttgccgaaat

ttggacagca

tctgaaaaag
gttggtttac
attgaaatca
ttctccagag
gtcttcaaat

t

gatactgtga
caatcctttg
atcagagaac

actactacta

PCT/EP2006/010132

60
120
180
240
300
360
420
480
540

561

60
120
180
240
300

351

60
120
180

240



WO 2007/039319

cagttactgc
ctgtcaccac
ctccaggagg
ctgaatactg
ctgacactgt
ctcaatcgtt
tcattaggga
caaccactac
250

586
DNA

<210>
<211>
<212>
<213>

<400> 250
aacggtcata

ttacacatac
atgggctttg
tgtatataaa
tgccacatgt
ggtgactgat
tttcaatgtt
tgggtacaac
tcttccccga
cgatacaatg
<210>
<211>

<212>
<213>

251
692
DNA

<400> 251

tcctccaggt
cactgaatat
cactgactca
gtcacaatca
tatcattaga
tgctactacc
accaccaaac

taccattacc

tccaaagaag
agagctcgat
gatggtacta
ttcatgacgt
gactttgatg
gagttgacag
ggaggttccg
actgtcacgt
agagaactag

actaattttg

ggtactgact
tggtcccaat
gtaattatca
tatgccacca
gagccaccaa
acaactgtaa
ccaactgtca

gctccacctg

Candida albicans

ttactggtgt
acgaagaaat
ttgccagtcc
acgaaacctc
ctggtgaaga
aagataccag
gatctaaatc
tttttgacgg
cgtttggtct

ttatgtctac

Candida albicans

107/763

cagtaattat
cttacgcaac
gagaaccacc
ctaccactgt
accacactgt
ctggtccacc
ccactactga

gtgaaactga

tttcaaccaa
atctactctt
cggtgataca
agtgcaatta
cactaaaagt
cgtttttgga
tacgataaca
aaacaatcaa
agttgttagt

accttgttte

cagagaacct
cacaactact
aaaccacact
aactgcacca
cactactact
aagtggcact
atactggtct

taccgtt

ttcaattcat
accgctaatg
tttacattag
actgccaact
ttttcaagtt
agtgttattt
gactccaaat
ctttctacaa

caaagacttt

atgggt

ccaaacccaa
gtgactgctc
gtcactacta
ccaggtggta
gagtattggt
gatactgtta

caatcatatg

tgatatggtc
ctcaattgga
tcatgccctg
ctattgcata
tgaagtgtac
tgcctattgc
gtttttcaag

ctgcaaattt

ccatgtcgct

aacattagaa acggaacagg ccgtcctcgt aagactccca gatccaagcect ctatatggtt

taccccccac tttcaggtga ggactcaaca aatcctgaac cagaagaggg tagttcacag

gaaaacaatc ccacagaacc tagttcctca caatcaaatt cagtacaaaa tcaagaccaa

PCT/EP2006/010132

300
360
420
480
540
600
660

707

60
120
180
240
300
360
420
480
540

586

60
120

180



WO 2007/039319

agtgaagacc
caacaagaac
cctttaagtc
gaaaaagttg
ccagagagat
cacagaaatg
acaacagaca
cgtaagagag
gaatcaagtg
<210>
<211>

<212>
<213>

252
506
DNA

<400> 252
caaagttcca
aatccgaatg
gtttccaata
gagattagac
attattaatg
gcattagtta
caaaccccca
gataaagata
taccctgtgg
<210>
<211>

<212>
<213>

253
520
DNA

<400> 253

agagtcaact
tgaatacgcecce
ccatacaacc
gccgtcttat
atcagaaact
gagcttctct
tgtttgtaac
agctcgagga

cagaaccaaa

ccatttcaac
catcaaccac
ttccatttga
ccgaagtgga
aatggaaatt
aagaaggagc
aagaagctta
aaaatgttgt

aagcattagg

accacaacaa
atcacccagg
aggaattcga
gggatatcca
tatttatgtg
acttagaaag
caccatagag
agcgcaagaa

tgcagaactg

Candida albicans

tccagtagac
ttcattaaca
agaaaatttg
aaccattgtt
gaatgaaatt
tttattaatc
tttattacag
taaagctgct

atcaat

Candida albicans

108/763

gaactgaata
gcgtcaaaca
aatattccte
ttttaccgceg
tttcagatac
tatttcctgt
gaaatgcgga
agggaagagt

ag

tcattaccta
tcattgaata
agtaatattg
aagataattg
ttgaaatctt
attcaacaat
tttttaagta

aaatctgcta

cacaacaaga gctgaataca
catcaactga aactcctgcet
tgggattatt attaccacaa
attttaattt taccctaaat
ttaaaaatgc tgctcgtaat
tagcgagaag gtctaaaaga
agaggctgtt ggaaaatagt

caaataaaag acaacataca

caagtggaag aagtactcct
ctgctcttge taaattaaat
agaaagccgg taagatagct
atgaacaaga agatttatgc
tattgaaacc taaaagtcct
tggcaactaa atttggtggt
ctgcttatga tatgtttact

ctgatgcatt atttggaatt

atcgacatca acaggcttac cacctaattg gacgattaga gtatccagat cccataacaa

agagtatttc ttaaaccaat ctaccaatga gtcgtcttgg gacccacctt atggcactga

caaagaagta ttgaatgcat acattgcgaa gtttaaaaac aatggttaca agccacttgt

PCT/EP2006/010132

240
300
360
420
480
540
600
660

692

60
120
180
240
300
360
420
480

506

60
120

180



WO 2007/039319

gaatgaggat
acccaagtct
attgaagaaa
taccgaaagt
acaaatgcaa
cataattgaa
<210>
<211>

<212>
<213>

254
507
DNA

<400> 254
caatagcaca
aggttataga
tggcaattca
atgcctgtat
aaatagttag
ctagaaatat
aagaacagat
gtgccacttt
aaatcttggt
<210>
<211>

<212>
<213>

255
535
DNA

<400> 255
ttcattcaaa
agaacttacc
attgaaaaca
cgttggtact
cataagtgct

cccagtttct

ggccaggtta
tggaagtccc
catttggaaa
gattgcagct
ccaccatteg

accaatagtg

ggcacaatct
tactaaatca
aatacaaaat
tggtgggaaa
tgggacacca
caaggttctt
ctacgaaatc
gccacgtgaa

gaagagggat

ccagccttac
gatattgaaa
agacatttac
ggtggtgcat
atatcggtat

ggtggattca

gagtttctca
cagatggtat
gaatattgag
cacatgacag
aagaagccgc

gtgtccatat

Candida albicans

ggaactggta
aaagagtgtc
gtggtcatgc
aatgtcggtg
ggtagagtga
attttagatg
tacaaacatt
gtattggaga

gagattt

Candida albicans

cacaagataa
gaatcaacat
aaatgatcgce
taagtactgg
ttatgacaat

atttatacgc

109/763

tttgttgatce
aagtagaact
tggtgaggtt
aggtggtgat
attcaatttg

cctccaaaga

aaactgctac
aagcacttat
atttaggaga
aggatgttaa
ttgatgtgat
aagctgatga
taccaccttc

tgacaagtaa

actcacgggt
caatgctgcc
tattggatca
tggaccagct
gcaaggatta

aagtaaattt

aagaacaatc
agagacgaat
aaactaagtg
ttagggtttt

catgttggag

tttttctatt
cttgtctcct
ttatatgaac
gaaattgcag
aaaaagaaga
actttttaca
ggttcaagta

gtttaccact

gtagatgata
aattccaatt
tctataggaa
gccattgttce

ggtgaattgg

ttagaaccag

aatcaagaaa
ctatacagat
aattggcaaa
ttagcaaagg

aagtcagtaa

ggtatgcttg
actagagagt
attcacaccc
caagggcaac
aatctacaaa
aaagggttta
gtagttgtta

gatccagtga

tccectgatag
tacaaagaaa
ccggtectttt
tagcatgggc
ccgttgcatt

gtattggatt

PCT/EP2006/010132

240
300
360
420
480

520

60
120
180
240
300
360
420
480

507

60
120
180
240
300

360



WO 2007/039319

110/763

tgctgttggt tggaattatt tcttacaatt ctttgtatta ttgccattag aattagttge

tggtgctata actatcaaat attggaatge tagtataaat tctgatgtgt ttgttattat

attttggttt gtggtgcttg tgatcaccat gttgggtgta agatggtatg gtgaa

<210>
<211>
<212>
<213>

256
433
DNA

<400> 256
cacaaggtta
ctttaaeaaagt
atcattggtc
tagtggtagce
ttggtcatat
atttagtcac
attgttctcc
aaatggtatg
<210>
<211>

<212>
<213>

257
540
DNA

<400> 257
aaaccataaa
ttcttgette
aatgggccgg
tcaatttggt
cggcatatgc
ccgtecatgec
ttgcatcaca
cttatttgtt

ctttgtcttt

<210> 258

tacattcaga
tttgacgaca
ttcattgcca
cacggggatg
tgaagatatt
ttcattaacc
tgaaaatgtt

tag

tcaacaacca
atttattcaa
tgctcaacat
tccaccagtt
tgtgtcgatt
attgggtggt
aacatttact
atggtttttg

aagagatcct

Candida albicans

aaactaaaac
gttggtgaaa
tctatttatc
ttatttgtgyg
tcagttgcta
aaagttgctc

ggcttttatg

Candida albicans

cttgcttecgt
attcttgcca
ttgagtcgtc
tatacattcc
gttggatttt
ttattcactt
gccaactaca
gttttccttyg

attagaaact

ttactgatta
tttccaaaga
atccatatgt
agaaaaaatt
aatctgaaca
aagagaatga

aaaaatgtgg

caagatgggce
cacttttcga
gtatgctatt
aaattaccaa
tcattgctgt
catacatgaa
ttaaattgaa
ccaaattggt

tgtcgaccat

tgataatcaa
agatttcact
aatcaccaat
gattcatgaa
aggtaaaaaa
ttgttacaaa

ttataaagat

tgcttgtgcece
atggattttc
tttggtgtta
attggtgatt
ggccacttta
caagagatca
aggtttagat
tgaatcttat

gacaatgaga

tatttagaaa
gaattgtata
gcatcaggta
tgtggtaaag
ttgggatatt

gtcattttag

ggtggtgttg

attggtggtyg
gtgcctagag
attttcttac
tattcgaaat
gtattctttg
agaagatata
atgtggatgt
ttcttctcga

tgtgttggtyg

PCT/EP2006/010132

420
480

535

60
120
180
240
300
360
420

433

60
120
180
240
300
360
420
480

540



WO 2007/039319

<211>
<212>
<213>

574
DNA

<400> 258
tattatggcg
atttccatgt
cgaggagctg
aaattttatg
caatcgttat
gttttgattc
caaagctttt
gattcatttg
tttgtacgcg
ccagaaaatg
<210>
<211i>

<212>
<213>

259
506
DNA

<400> 259

attccacaga
acagggagca
atgaaaacac
attttattaa
caagcccttt
ctcattactc
caaaactaac
ttcaagatag
aaaatatgga

ttttacgaac

Candida albicans

gttgatattag
tgttctctcg
tatacgacca
aatcgaaaag
accagaacca
agaaaaaata
gttgctagat
taagatgatc
tgatttgccg

aagaatttgg

Candida albicans

cgtttgttat ttgctgttcc taaaaagggc

agtggtgccg
ttgccaattg
aattgtgact
atcgaggact
gatggcgagt
aaattgagta
ggtggttccg
gaaagtggtg
<210>
<211>

<212>
<213>

260
539
DNA

atatacagtt
cattaatectt
tgggtataac
tgttggattt
acgaaaagcc
ccgactattt
ttgaggcttc

aaactatgaa

tagaagatct
cttgcctgcea
tgggttagac
gaaatttggt
agaacagctt
caaacaattg
ttgtgccttg

agcagc

Candida albicans

111/763

gtgatatcac
gttgaacaag
ccactatttt
gaatgggaaa
tttccagtag
ctattaagtt
tatttgaaac
caaactataa
tactactgta

gctg

agattatacg
aatagattag
gctgatatcc
caaatcaaag
tcatgcaaat
gttggaaaga
tcagacaaac

ggtgttgctg

aaatatggaa
tttgcaagtt
ttgtttacga
gaaggatcac
tttctacacc
tacaagattt
aacttcattc
aggaaatgga

tcgggttcaa

aaaaatgctg
atatagcact
cagttttcgt
aagctgaaca
tgcagatcca
aaattgtgtc
ctactaatat

atgctattgt

cagcattatc
gatttatcaa
agatgataac
attttttgct
aacatttacc
aattaaagaa
gaaagaatgg
tgaagacaag

agattcttca

taacttattg
ttctacaaac
tggagaaggt
attcgacaac
agttccagca
ttcatttaca
cagatatgtc

cgatttggtt

PCT/EP2006/010132

60
120
180
240
300
360
420
480
540

574

60
120
180
240
300
360
420
480

506
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<400> 260
agctaaatcc

tggccgttac
tgtatcgttt
catctccgcecc
cgggttctta
cgagtacttg
cggcgccaaa
caaagtgttg
tgctgctgtc
<210>
<211>

<212>
<213>

261
DNA
<400> 261
gctaccactc
agcccagaaa
tcatcatctg
aaatcatcaa
acttcatgtt
acatctaaag
actgctccag
actgttatta
ggtgttgttg
aacactccag
gctggttcag
gttccagcta
attcctgcceg
gctcctgectce

tcagctcctg

1030

aaagacgatg
gacaatttag
ggtgttgaga
aaccacactg
aaagaaagaa
tacaaatcca
ttagctgtca

ggccagggag

caggccaagce

caaacacttc
gttctgttcc
ctccagctac
gtactccatt
ctaacagtgt
atactattta
ccactgaaac
ctgttacttc
ttgttactte
gtactgattc
aatcatccat
ctgaatcagc
gtgaaacctc
ctgaaatgac

ccactgaacc

acgcatcggc
tgggtatgtt
gattattctc
acgtgtttgt
tggaaatcac
aagccaacat
ttcttggtaa
aggaaaacga

tcagctctga

Candida albicans

tgttccaaca
agttacttct
tactccaaat
aactactact
ttgtaccgaa
caccacttac
accaactggt
atgttctgaa
tgaggaaact
aactccagaa
gcctgccggt
tccagttcect
tccagectgtt
tccagctggt

ttccccagtt

112/763

atatgtcggt
ctccaacggt
catcatcaag
tatggcattt
caacaagtta
tcgtaaacaa
agaagagtac
aggtgagttg

catcgacgac

acttcttcag
ggatcatcta
acatctgttc
actgaacatg
agtgaagtta
tgtccattga
acagtatcca
agctcttgota
gtctacacta
gcttccattc
gaaacctctc
gaaatgactc
ccaaaatcag
actgaaacta

gctccaggta

gtcgggtcca
aaatccatce
aaccgtgcca
ggcggceggceyg
tggaaagctg
ttcgatgccg
ccacaaggcc
gtcaccaaag

atttctcgeca

aatcaactac
ttttagctac
caaccactac
atacaactgt
ctactggtgt
ctgaaactac
cttctactga
ccgaatctga
cattctgtcce
cacctatgga
cagctgttcc
cagctggttc
atgttccagc
aaccagctgce

ctgaatccge

tcgetgectgg
cttgtgttgg
atctcaacaa
aaggctggaa
ggatcaacgc
ccgaaaaggc
aattacgaat
atgaactact

taatcaagg

tccagctact
cacttcagaa
tactgaaacc
tgtcactgtt
tattgtcatc
tccagtttct
acaatcaact
agttactact
attgactgaa
aacaattcct
aaaatcagat
acaaccatct
tactgaatct
tccaaaatca

accagctggt
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60
120
180
240
300
360
420
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539

60
120
180
240
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360
420
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540
600
660
720
780
840

900
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113/763

ccaggtgctt cttcttctcc aaaatcttct gttttggcta gtgaaacctc accaattgct

ccaggtgctg aaaccgctcc agctggctca agtggtgcta ttactattcc ggaatctagt

gctgtcgtcet

262
528
DNA

<210>
<211>
<212>
<213>

<400> 262
ttggtgggtt

tcttagctct
tttcattaaa
tcactaataa
tttatgcacg
ctggtaatat
tgcgtcatca
atgaagacac
tttacttgaa
<210>
<211>

<212>
<213>

263
528
DNA

<400> 263
caagagaaag
tttgatcttg
caacaacaac
acaccgatga
gaaaatcatg
actcctaaag
tatccagata
ccacccttaa

acaaatgctt

agaagttgag
taatgtcgct
ttctaaatct
tggtgaaatt
tgaatggact
tgcttttggt
agactttgtt
atggattaaa

agatagtaaa

ggaaagaaga
ataattcaat
aacaactctc
cttcgacttt
caccaactta
cgtcacctaa
atagagtcga
tacaacatca

cagttccacc

Candida albicans

aaaggtgctt
ttatcaactt
tctacaagtt
tatcttgatt
aataatgggt
actgcttatc
ccagctacaa
cttggtaata

tcgtcectttga

Candida albicans

gaaaaaggac
cgatatacaa
acaaaccgac
agacctaacc
tataaatacc
aaaagttgca
ggaagaagat
atggaaagat

aacaccacca

ctttatttat
tagttagacc
tttcaaattt
cttcgggtct
taattgttgce
aaaccatcac
aaatcaaagg
ctatittatc

ttgttcatgc

acagcctttc
caaacaattc
aataatttaa
aagcaaaatc
tccecccaaca
tttactgtaa
caaagtcaac
ccttctcaat

cttcatacga

taagctggac
agttataaat
tgacattggt
tgttaaaagt
ttatcaaaat
taataatggc
tactggttgt
agliyaacct

tgtttcaa

aaacatcttt
aacatcagca
ttgatgaatt
caactgtgga
aatcaataat
ctaatcccga
aaaaagaaga
tcaattattc

cgaaacct

aatggtcctg
aatggtgtta
ggatcttcat
acagcctatc
caaaaagctg
caaatttgtt
gttactgctg

actcataatt

tgatagaaat
acaacagcca
ttcttttcaa
caaagtgaat
gaaaaaggca
aattcatcat
ttcagttgag

tgatgaagat

PCT/EP2006/010132

960
1020

1030

60
120
180
240
300
360
420
480

528

60
120
180
240
300
360
420
480

528
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<210>
<211>
<212>
<213>

264
360
DNA

<400> 264
cgttaactca
taaaacgtcc
gaaattagcc
tgaaacccca
cagaacttat
aaatggttta
<210>
<211>

<212>
<213>

265
701
DNA

<400> 265
gatccagatg
aatcataatt
caaggtcatt
cctgggttat
gtatggccat
gatgggattt
catcctaatc
atgactgata
gcccctatgg
gtttcaacga
atgttgaatg
tatgaatatt
<210>
<211>

<212>
<213>

266
794
DNA

gtcatatact
agttcagtat
accacccaat
tcgtectggtt
agtatgacta

gaaatgaaga

ctgtaaccac
tattctatcg
tagaaattct
ggtctatggg
attcttacga
cttatttacc
gaggtgttgg
gtagtggtaa
atatttggta
tgaatactta
ttacatggta

taaatgaccc

Candida albicans

acattttatt
cacctacttt
caacatatta
ctattggatt
ctatatcaca

atttgtcatt

Candida albicans

agccaatgga
ttcaggaatg
ggctcgttta
gaatttaggt
ttcatgtgat
aggtcaaaga
tagaggtgcc
aaaagaaaat
tattcctgat
tactggtgga
tgaatttggt

tgaaacgggt

Candida albicans

114/763

cctttttgca
agtatgggtc
tcaaagcttt
ggggtcaatc
aggtaatggt

Lgttaaatta

acattaaatt
gtacaaagtt
ccaaattatg
ag